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(54) Coupling part, photosensitive drum, process cartridge and electrophotographic image 
forming apparatus 



(57) A process cartridge detachably mountable to a 
main assembly of an electrophotographic image form- 
ing apparatus, wherein the main assembly includes a 
motor, a main assembly side gear for receiving driving 
force from the motor, a hole defined by twisted surfaces, 
the hole being substantially coaxial with the gear, and a 
main assembly side grounding contact provided in the 
hole, the process cartridge includes an electrophoto- 
graphic photosensitive drum; process means actable on 
the photosensitive drum; and a projection engageable 
with the twisted surfaces, the projection being provided 
ata longitudinal end of the photosensitive drum, wherein 



when the main assembly side gear rotates with the hole 
and projection engaged with each other, rotational driv- 
ing force is transmitted from the gear to the photosen- 
sitive drum through engagement between the hole and 
the projection; and a cartridge side grounding contact 
electrically connected with the electrophotographic pho- 
tosensitive drum for electrically grounding the electro- 
photographic photosensitive drum when the process 
cartridge is mounted to the main assembly of the appa- 
ratus, the cartridge side grounding contact being provid- 
ed on the projection so as to be electrically connectable 
with the main assembly side grounding contact. 
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Description 

FIELD OF THE INVENTION AND RELATED ART 

The present invention relates to a coupling part, a 
photosensitive drum, a drive transmission part, a proc- 
ess cartridge and an electrophotographic image forming 
apparatus. 

Here, the electrophotographic image forming appa- 
ratus forms an image on a recording material using an 
electrophotographic image formation process. Exam- 
ples of the electrophotographic image forming appara- 
tus includes an electrophotographic copying machine, 
an electrophotographic printer (laser beam printer, LED 
printer or the like), a facsimile machine and a word proc- 
essor or the like. 

The process cartridge contains integrally electro- 
photographic photosensitive member and charging 
means, developing means or cleaning means, and is 
detachably mountable relative to a main assembly of the 
image forming apparatus. It may integrally contain the 
electrophotographic photosensitive member and at 
least one of the charging means, the developing means 
and the cleaning means. As another example, it may 
contain the electrophotographic photosensitive member 
and at least the developing means. 

In an electrophotographic image forming apparatus 
using an electrophotographic image forming process, 
the process cartridge is used : which contains the elec- 
trophotographic photosensitive member and process 
means actable on said electrophotographic photosen- 
sitive member and which is detachably mountable as a 
unit to a main assembly of the image forming apparatus 
(process cartridge type). With this process cartridge 
type, the maintenance of the apparatus can be carried 
out in effect by the user without depending on a serv- 
iceman. Therefore, the process cartridge type is now 
widely used in electrophotographic image forming ap- 
paratuses. 

A driving system for a photosensitive member in a 
process cartridge type, is disclosed in U.S. Patent Nos. 
4,829,335 and 5,023,660. U.S. Patent Nos. 4,591,258 
and 4,839,690 disclose grounding mechanism for a 
photosensitive member. These are effective. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
coupling means capable of grounding an electrophoto- 
graphic photosensitive member, and also to provide a 
photosensitive drum, a process cartridge, and an elec- 
trophotographic image forming apparatus, which com- 
prise such coupling means. 

Another object of the present invention is to provide 
a coupling means capable of grounding an electropho- 
tographic photosensitive member through the main as- 
sembly of an electrophotographic image forming appa- 
ratus in which the electrophotographic photosensitive 



member receives driving force through the coupling 
means, and also to provide a photosensitive drum, a 
process cartridge, and an electrophotographic image 
forming apparatus, which are compatible with such a 

s coupling means. 

Another object of the present invention is to provide 
a coupling means capable of grounding an electropho- 
tographic photosensitive member without deteriorating 
the rotational accuracy of the electrophotographic pho- 
to tosensitive member, and also to provide a photosensi- 
tive drum, a process cartridge, and an electrophoto- 
graphic image forming apparatus, which are compatible 
with such a coupling means. 

Another object of the present invention is to provide 

15 a coupling means comprising a projection engageable 
with a twisted surface, said projection being provided at 
one of the longitudinal ends of a photosensitive drum, 
wherein when a gear on the main assembly side rotates, 
with a hole and the projection being engaged with each 

20 other, rotational driving force is transmitted from said 
gear to said photosensitive drum through engagement 
between said hole and said projection, and also to pro- 
vide a photosensitive drum, a process cartridge, and an 
electrophotographic image forming apparatus, which 

25 are compatible with such a coupling means. 

Another object of the present invention is to provide 
a coupling means, the process cartridge side of which 
comprises a projection provided with a ground contact 
which is electrically connected to the ground contact on 

30 the main assembly side to ground an electrophoto- 
graphic photosensitive member, and also to provide a 
photosensitive drum, a process cartridge, and an elec- 
trophotographic image forming apparatus, which are 
compatible with such a coupling means. 

35 Another object of the present invention is to provide 
a coupling means capable of grounding an electropho- 
tographic photosensitive drum, as well as transmitting 
driving force from the apparatus main assembly side to 
the process cartridge side, wherein the coupling means 

40 comprises the process cartridge side with a coupling re- 
cess and a ground contact, the ground contact being 
located in the coupling recess, and the apparatus main 
assembly side with a coupling projection and a ground 
contact, the ground contact being located on the cou- 

45 pling projection, and when a process cartridge is in- 
stalled in the apparatus main assembly of an electro- 
photographic image forming apparatus, the coupling re- 
cess is engaged with the coupling projection, whereby 
the ground contact on the process cartridge side is 

50 placed in contact with the ground contact on the appa- 
ratus main assembly side to ground the electrophoto- 
graphic photosensitive drum, and also to provide a pho- 
tosensitive drum, a process cartridge, and an electro- 
photographic image forming apparatus, which are com- 

55 patible with such a coupling means. 

These and other objects, features and advantages 
of the present invention will become more apparent up- 
on a consideration of the following description of the pre- 
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ferred embodiments of the present invention, taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

Figure 1 is a vertical section of an electrophoto- 
graphic image forming apparatus. 

Figure 2 is an external perspective view of the ap- 
paratus illustrated in Figure 1. 

Figure 3 is a cross-section of a process cartridge. 10 

Figure 4 is an external perspective view of the proc- 
ess cartridge illustrated in Figure 3, as seen from the top 
right direction. 

Figure 5 is the right-hand side view of the process 
cartridge illustrated in Figure 3. . 15 

Figure 6 is the left-hand side view of the process 
cartridge illustrated in Figure 3. 

Figure 7 is an external perspective view of the proc- 
ess cartridge illustrated in Figure 3, as seen from the top 
left direction. 20 

Figure 8 is an external perspective view of the bot- 
tom left side of the process cartridge illustrated in Figure 
3. 

Figure 9 is an external perspective view of the proc- 
ess cartridge accommodating portion of the main as- % s 
sembly of the apparatus illustrated in Figure 1. 

Figure 10 is an external perspective view of the 
process cartridge accommodating portion of the main 
assembly of the apparatus illustrated in Figure 1. 

Figure 11 is a vertical section of a photosensitive 30 
drum and a driving mechanism for driving the photosen- 
sitive drum. 

Figure 12 is a perspective view of a cleaning unit. 

Figure 1 3 is a perspective view of an image devel- 
oping unit. 35 

Figure 14 is a partially exploded perspective view 
of an image developing unit. 

Figure 15 is a partially exploded perspective view 
of a gear holding frame portion of the image developing 
chamber frame, and the gears which drive the image 40 
developing unit, depicting the back side of thereof. 

Figure 16 is a side view of the image developing 
unit inclusive of the toner chamber frame and the image 
developing chamber frame. 

Figure 17 is a plan view of the gear holding frame *5 
portion illustrated in Figure 15, as seen from the inside 
of the image developing unit. 

Figure 18 is a perspective view of an image devel- 
oping roller bearing box. 

Figure 1 9 is a perspective view of the image devel- 50 
oping chamber frame. 

Figure 20 is a perspective view of the toner chamber 
frame. 

Figure 21 is a perspective view of the toner chamber 
frame. 55 

Figure 22 is a vertical section of the toner sealing 
portion illustrated in Figure 21. 

Figure 23 is a vertical section of the structure which 
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supports the photosensitive drum charging roller. 

Figure 24 is a schematic section of the driving sys- 
tem for the main assembly of the apparatus illustrated 
in Figure 1. 

Figure 25 is a perspective view of a coupling pro- 
vided on the apparatus main assembly side, and a cou- 
pling provided on the process cartridge side. 

Figure 26 is a perspective view of the coupling pro- 
vided on the apparatus main assembly side, and the 
coupling provided on the process cartridge side. 

Figure 27 is a section of the structure which links 
the lid of the apparatus main assembly, and the coupling 
portion of the apparatus main assembly. 

Figure 28 is a front view of the indented coupling 
shaft and the adjacencies thereof as seen while the 
process cartridge in the apparatus main assembly is 
driven. 

Figure 29 is a front view of the indented coupling 
shaft and its adjacencies as seen while the process car- 
tridge in the apparatus main assembly is driven. 

Figure 30 is a vertical view of the process cartridge 
in the apparatus main assembly and the adjacencies 
thereof, depicting the positional relationship among the 
electrical contacts as seen while the process cartridge 
is installed into, or removed from, the apparatus main 
assembly. 

Figure 31 is a side view of a compression type coil 
spring and its mount. 

Figure 32 is a vertical section of the joint between 
the drum chamber frame and the image developing 
chamber frame. 

Figure 33 is a perspective view of the longitudinal 
end portion of the process cartridge, depicting how the 
photosensitive drum is mounted in the cleaning cham- 
ber frame. 

Figure 34 is a vertical section of the drum bearing 
portion. 

Figure 35 is a side view of the drum bearing portion, 
depicting the contour thereof. 

Figure 36 is an exploded section of the drum bear- 
ing portion is one of the embodiments of the present in- 
vention. 

Figure 37 is an exploded schematic view of the 
drum bearing portion. 

Figure 38 is a plan view of the process cartridge, 
depicting the relationship among the various thrust gen- 
erated in the cartridge, in terms of direction and magni- 
tude. 

Figure 39 is a perspective view of the opening and 
its adjacencies of the toner chamber frame, in one of the 
embodiments of the present invention. 

Figure 40, (a) is a cross section of a projection and 
a recess, and Figure 40, (b) depicts the state of engage- 
ment between the projection and the recess. 

Figure 41 is a lengthwise section of the ground con- 
tact on the photosensitive drum side. 

Figure 42 is a frontal elevation of a grounding plate. 

Figure 43 is a perspective view of the coupling 



EP 0 833 228 A1 



3 



1DOCID: <EP 0833228A1_I_> 



EP 0 833 228 A1 



means with grounding contacts. 

Figure 44 is a lengthwise section of a photosensitive 
drum and the adjacencies thereof, depicting the struc- 
ture which is capable of grounding a photosensitive 
member, as well as supporting it. 

Figure 45 is a perspective view of the coupling 
means with ground contacts. 

Figure 46 is a lengthwise section of the ground con- 
tact on the photosensitive drum side. 

Figure 47 is a lengthwise section of a photosensitive 
drum and the adjacencies thereof, depicting the ground 
contact of a photosensitive drum supported by a photo- 
sensitive drum shaft which penetrates through the entire , 
length of the photosensitive drum. 

Figure 48 is a lengthwise section of a photosensitive 
drum and the adjacencies thereof, depicting the ground 
contact of a photosensitive drum supported by a photo- 
sensitive drum shaft which penetrates through the entire 
length of the photosensitive drum. 

Figure 49 is a lengthwise section of a photosensitive 
drum and the adjacencies thereof, depicting the ground 
contact of a photosensitive drum supported by a photo- 
sensitive drum shaft which penetrates through the entire 
length of the photosensitive drum. 

Figure 50 is a lengthwise section of a photosensitive 
drum and the adjacencies thereof, depicting the struc- 
ture which is capable of grounding a photosensitive 
drum, as well as supporting it. 

Figure 51 is a lengthwise section of the coupling 
means, depicting the grounding path for a photosensi- 
tive drum. 

Figure 52 is a perspective view of the drum side of 
the coupling means, that is, the male side. 

Figure 53 is a perspective view of the projection in 
another embodiment of the present invention. 

Figure 54 is a perspective view of the projection in 
another embodiment of the present invention. 

Figure 55 is a lengthwise section of a photosensitive 
drum and the adjacencies thereof, depicting the ground- 
ing path for the photosensitive drum. 

Figure 56, (a) is a lengthwise section of the driven 
end of a photosensitive drum; Figure 56, (b), a perspec- 
tive view of the inward side of the coupler portion of a 
drum flange; and Figure 56, (c) is a perspective view of 
the outward side of the coupler portion of the same drum 
flange. 

Figure 57 is an elevation of a grounding plate and 
the adjacencies thereof depicted in Figure 55, as seen 
from the right-hand side of Figure 55, that is, the direc- 
tion parallel to the photosensitive drum shaft. 

Figure 58 is an enlarged schematic view of a portion 
of Figure 56, (a). 

Figure 59 is a schematic view of the portion illus- 
trated in Figure 58, as seen from the direction parallel 
to the photosensitive drum shaft. 

Figure 60 is a lengthwise section of a photosensitive 
drum and the adjacencies thereof, depicting a modified 
version of the grounding path structure for the photo- 
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sensitive member illustrated in Figure 54. 

Figure 61 is a lengthwise section of a photosensitive 
drum and the adjacencies thereof, depicting another 
modified version of the structure which is capable of 
s grounding a photosensitive member, as well as support- 
ing it. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, the embodiments of the present inven- 
tion will be described with reference to the drawings. 

Next, desirable embodiments of the present inven- 
tion will be described. In the following description, the 
"widthwise" direction of a process cartridge B means the 
direction in which the process cartridge B is installed in- 
to, or removed from, the main assembly of an image 
forming apparatus, and coincides with the direction in 
which a recording medium is conveyed. The "length- 
wise" direction of the process cartridge B means a di- 
rection which is intersectional with (substantially per- 
pendicular to) the direction in which the process car- 
tridge B is installed into, or removed from, the main as- 
sembly 14. It is parallel to the surface of the recording 
medium, and intersectional with (substantially perpen- 
dicular to) the direction in which the recording medium 
is conveyed. Further, the "left" or "right" means the left 
or right relative to the direction in which the recording 
medium is conveyed, as seen from above. 

Figure 1 is an electrophotographic image forming 
apparatus (laser beam printer) which embodies the 
present invention, depicting the general structure there- 
of; Figure 2, an external perspective thereof; and Fig- 
ures 3 - 8 are drawings of process cartridges which em- 
body the present invention. More specifically, Figure 3 
is a cross-section of a process cartridge; Figure 4, an 
external perspective view of the process cartridge; Fig- 
ure 5, a right-hand side view of the process cartridge; 
Figure 6, a left-hand side view of the process cartridge; 
Figure 7, a perspective view of the process cartridge as 
seen from the top left direction; and Figure 8 is a per- 
spective view of the process cartridge as seen from the 
bottom left direction. In the following description, the 
lop" surface of the process cartridge B means the sur- 
face which faces upward when the process cartridge B 
is in the main assembly 14 of the image forming appa- 
ratus, and the "bottom" surface means the surface 
which faces downward. 

so (Electrophotographic Image Forming Apparatus A and 
Process Cartridge B) 

First, referring to Figures 1 and 2, a laser beam 
printer A as an electrophotographic image forming ap- 
ss paratus which embodies the present invention will be 
described. Figure 3 is a cross-section of a process car- 
tridge which also embodies the present invention. 

Referring to Figure 1 , the laser beam printer A is an 
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apparatus which forms an image on a recording medium 
(for example, recording sheet, OHP sheet, and fabric) 
through an electrophotographic image forming process. 
It forms a toner image on an electrophotographic pho- 
tosensitive drum (hereinafter photosensitive drum) in s 
the form of a drum. More specifically, the photosensitive 
drum is charged with the use of a charging means, and 
a laser beam modulated with the image data of a target 
image is projected from an optical means onto the 
charged peripheral surface of the photosensitive drum, 
forming thereon a latent image in accordance with the 
image data. This latent image is developed into a toner 
image by a developing means. Meanwhile, a recording 
medium 2 placed in a sheet feeding cassette 3a is re- 
versed and conveyed by a pickup roller 3b, a conveyer 
roller pairs 3c and 3d, and register roller pair 3e, in syn- 
chronism with the toner formation. Then, voltage is ap- 
plied to an image transferring roller 4 as a means for 
transferring the toner image formed on the photosensi- 
tive drum 7 of the process cartridge B, whereby the toner 
image is transferred onto the recording medium 2. 
Thereafter, the recording medium 2, onto which the ton- 
er image has been transferred, is. conveyed to a fixing 
means 5 by guiding conveyer 3f . The fixing means 5 has 
a driving roller 5c, and a fixing roller 5b containing a 
heater 5a, and applies heat and pressure to the record- 
ing medium 2 as the recording medium 2 is passed 
through the fixing means 5, so that the image having 
been transferred onto the recording medium 2 is fixed 
to the recording medium 2. Then, the recording medium 
2 is conveyed farther, and is discharged into a delivery 
tray 6 through a reversing path 3j, by discharging roller 
pairs 3q, 3h and 3i. The delivery tray 6 is located at the 
top of the main assembly 14 of the image forming ap- 
paratus A. It should be noted here that a pivotable flap- 
per 3k may be operated in coordination with a discharge 
roller pair 2m to discharge the recording medium 2 with- 
out passing it through the reversing path 3j. The pickup 
roller 3b, conveyer roller pairs 3c and 3d, register roller 
pair 3e, guiding conveyer 3f, discharge roller pairs 3g, 
3h and 3i, and discharge roller pair 3m constitute a con- 
veying means 3. 

Referring to Figures 3 - 8, in the process cartridge 
B, on the other hand, the photosensitive drum 7 with a 
photosensitive layer 7e (Figure 1 1 ) is rotated to uniform- 
ly charge its surface by applying voltage to the charging 
roller 8 as a photosensitive drum charging means. Then, 
a laser beam modulated with the image data is projected 
onto the photosensitive drum 7 from the optical system 
1 through an exposure opening le, forming a latent im- 
age on the photosensitive drum 7. The thus formed la- 
tent image is developed with the use of toner and the 
developing means 9. More specifically, the charging roll- 
er 8 is disposed in contact with the photosensitive drum 
7 to charge the photosensitive drum 7. It is rotated by 
the rotation of the photosensitive drum 7. The develop- 
ing means 9 provides the peripheral surface area (area 
to be developed) of the photosensitive drum 7 with toner 



so that the latent image formed on the photosensitive 
drum 7 is developed. The optical system 1 comprises a 
laser diode la, a polygon mirror 1b, a lens 1c, and a de- 
flective mirror 1d. 

In the developing means 9, the toner contained in 
a toner container 1 1 A is delivered to an developing roller 
9c by the rotation of a toner feeding member 9b. The 
developing roller 9c contains a stationary magnet. It is 
also rotated so that a layer of toner with triboelectric 
charge is formed on the peripheral surface of the devel- 
oping roller 9c. The image developing area of the pho- 
tosensitive drum 7 is provided with the toner from this 
toner layer, the toner is transferred onto the peripheral 
surface of the photosensitive drum 7 in a manner to re- 
flect the latent image, visualizing the latent image as a 
toner image. The developing blade 9d is a blade which 
regulates the amount of the toner adhered to the periph- 
eral surface of the developing roller 9c and also triboe- 
lectrically charges the toner. Adjacent to the developing 
roller 9c, a toner stirring member 9c is rotatively dis- 
posed to circulatively stir the toner within the image de- 
veloping chamber. 

After the toner image formed on the photosensitive 
drum 7 is transferred onto the recording medium 2 by 
applying voltage with polarity opposite to that of the ton- 
er image to the image transferring roller 4, the residual 
toner on the photosensitive drum 7 is removed by the 
cleaning means 10. The cleaning means 10 comprises 
an elastic cleaning blade 10a disposed in contact with 
the photosensitive drum 7, and the toner remaining on 
the photosensitive drum 7 is scraped off by the elastic 
cleaning blade 10a, being collected into a waste toner 
collector 10b. 

The process cartridge B is formed in the following 
manner. First, a toner chamber frame 11 which compris- 
es a toner container (toner storing portion) 1 1 A for stor- 
ing toner is joined with an image developing chamber 
frame 12 which houses the image developing means 9 
such as an image developing roller 9c, and then, a 
cleaning chamber frame 1 3, in which the photosensitive 
drum 7, the cleaning means 10 such as the cleaning 
blade 10a, and the charging roller 8 are mounted, is 
joined with the preceding two frames 11 and 1 2 to com- 
plete the process cartridge B. The thus formed process 
cartridge B is removably installable into the main assem- 
bly 14 of the image forming apparatus A. 

The process cartridge B is provided with an expo- 
sure opening is through which a light beam modulated 
with image data is projected onto the photosensitive 
drum 7, and a transfer opening 1 3n through which the 
photosensitive drum 7 opposes the recording medium 
2. The exposure opening le is a part of the cleaning 
chamber frame 11, and the transfer opening 13n is lo- 
cated between the image developing chamber frame 12 
and the cleaning chamber frame 1 3. 

Next, the structure of the housing of the process 
cartridge B in this embodiment will be described. 

The process cartridge in this embodiment is formed 
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in the following manner. First the toner chamber frame 
11 and the image developing chamber frame 12 are 
joined, and then, the cleaning chamber frame 13 is ro- 
tatively joined with the preceding two frames 11 and 1 2 
to complete the housing. In this housing, the aforemen- 
tioned photosensitive drum 7, charging roller 8, devel- 
oping means 9, cleaning means 10, and the like, are 
mounted to complete the process cartridge B. The thus 
formed process cartridge B is removably installable into 
the cartridge accommodating means provided in the 
main assembly 14 of an image forming apparatus. 

(Housing Structure of Process Cartridge B) 

As described above, the housing of the process car- 
tridge B in this embodiment is formed by joining the toner 
chamber frame 11, the image developing chamber 
frame 12, and the cleaning chamber frame 13. Next, the 
structure of the thus formed housing will be described. 

Referring to Figures 3 and 20, in the toner chamber 
frame 11, the toner feeding member 9b is rotatively 
mounted. In the image developing chamber frame 12, 
the image developing roller 9c and the developing blade 
9d are mounted, and adjacent to the developing roller 
9c, the stirring member 9c is rotatively mounted to cir- 
culatively stir the toner within the image developing 
chamber. Referring to Figures 3 and 19, in the image 
developing chamber frame 12, a rod antenna 9h is 
mounted, extending in the lengthwise direction of the 
developing roller 9c substantially in parallel to the de- 
veloping roller 9c. The toner chamber frame 11 and the 
development chamber frame 1 2, which are equipped in 
the above-described manner, are welded together (in 
this embodiment, by ultrasonic wave) to form a second 
frame which constitutes an image developing unit D 
(Figure 13). 

The image developing unit of the process cartridge 
B is provided with a drum shutter assembly 18, which 
covers the photosensitive drum 7 to prevent it from be- 
ing exposed to light for an extend period of time or from 
coming in contact with foreign objects when or after the 
process cartridge B is removed from the main assembly 
14 of an image forming apparatus. 

Referring to Figure 6, the drum shutter assembly 18 
has a shutter cover 18a which covers or exposes the 
transfer opening 1 3n illustrated in Figure 3, and linking 
members 18b and 18c which support the shutter cover 
18. On the upstream side relative to the direction in 
which the recording medium 2 is conveyed, one end of 
the right-hand side linking member 18c is fitted in a hole 
40g of a developing means gear holder 40 as shown in 
Figures 4and 5, and one end of the left-hand side linking 
member 1 8c is fitted in a boss 11 h of the bottom portion 
11b of the toner chamber frame 11. The other ends of 
the left- and right-hand linking members 18c are at- 
tached to the corresponding lengthwise ends of the 
shutter cover 18a, on the upstream side relative to the 
recording medium conveying direction. The linking 



member 18c is made of metallic rod. Actually, the left- 
and right-hand linking members 18c are connected 
through the shutter cover 18a; in other words, the left- 
and right-hand linking members 18c are the left- and 
s right-hand ends of a single piece linking member 18c. 
The linking member 18b is provided only on one length- 
wise end of the shutter cover 18a. One end of the linking 
member 1 8b is attached to the shutter cover 1 8a, on the 
downstream side, relative to the recording medium con- 
to veying direction, of the position at which the linking 
member 18c is attached to the shutter cover 18a, and 
the other end of the linking member 18b is fitted around 
a dowel 1 2d of the image development chamber frame 
12. The linking member 1 8b is formed of synthetic resin. 
15 The linking members 18b and 1 8c, which are differ- 
ent in length, form a four piece linkage structure in con- 
junction with the shutter cover 18a and the toner cham- 
ber frame 1 1 . As the process cartridge B is inserted into 
an image forming apparatus, the portion 18cl of the link- 
20 ing member 18c, which projects away from the process 
cartridge B, comes in contact with the stationary contact 
member (un illustrated) provided on the lateral wall of the 
cartridge accommodating space S of the mains assem- 
bly 14 of the image forming apparatus, and activates the 
2S drum shutter assembly 1 8 to open the shutter cover 1 8a. 

The drum shutter assembly 18 constituted of the 
shutter cover 1 8a and the linking members 1 8b and 1 8c 
is loaded with the pressure from an unillustrated torsion- 
al coil spring fitted around a dowel 12d. One end of the 
30 spring is anchored to the linking member 18b, and the 
other end is anchored to the image developing chamber 
frame 1 2, so that the pressure is generated in the direc- 
tion to cause the shutter cover 1 8a to cover the transfer 
opening 1 3n. 

35 Referring again to Figures 3 and 12, the cleaning 
means frame 1 3 is fitted with the photosensitive drum 
7, the charging roller 8, and the various components of 
the cleaning means 1 0, to form a first frame as a clean- 
ing unit C (Figure 12). 

40 Then, the aforementioned image developing unit D 
and cleaning unit C are joined with the use of a joining 
member 22, in a mutually pivotable manner, to complete 
the process cartridge B. More specifically, referring to 
Figure 1 3, both lengthwise (axial direction of the devel- 

45 oping roller 9c) ends of the image developing chamber 
frame 12 are provided with an arm portion 19, which is 
provided with a round hole 20 which is in parallel to the 
developing roller 9c. On the other hand, a recessed por- 
tion 21 for accommodating the arm portion 19 is provid- 

50 ed at each lengthwise end of the cleaning chamber 
frame (Figure 1 2). The arm portion 1 9 is inserted in this 
recessed portion 21, and the joining member 22 is 
pressed into the mounting hole 13e of the cleaning 
chamber frame 13, put through the hole 20 of the end 

55 portion of the arm portion 19, and pressed, farther, into 
the hole 1 3e of an partitioning wall 1 3t, so that the image 
developing unit D and the cleaning unit C are joined to 
be pivotable relative to each other about the joining 
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member 22. In joining the image developing unit D and 
the cleaning unit C, a compression type coil spring 22a 
is placed between the two units, with one end of the coil 
spring being fitted around an unillustrated dowel erected 
from the base portion of the arm portion 1 9, and the oth- 
er end being pressed against the top wall of the re- 
cessed portion 21 of the cleaning chamber frame 1 3. As 
a result, the image developing chamber frame 12 is 
pressed downward to reliably keep the developing roller 
9c pressed downward toward the photosensitive drum 
7. More specifically, referring to Figure 1 3, a roller 9i hav- 
ing a diameter larger than that of the developing roller 
9c is attached to each lengthwise end of the developing 
roller 9c, and this roller 9i is pressed on the photosen- 
sitive drum 7 to maintain a predetermined gap (approx- 
imately 300 jim) between the photosensitive drum 7 and 
the developing roller 9c. The top surface of the recessed 
portion 21 of the cleaning chamber frame 13 is slanted 
so that the compression type coil spring 22a is gradually 
compressed when the image developing unit D and the 
cleaning unit C are united. That is, the image developing 
unit D and the cleaning unit C are pivotable toward each 
other about the joining member 22, wherein the posi- 
tional relationship (gap) between the peripheral surface 
of the photosensitive drum 7 and the peripheral surface 
of the developing roller 9c is precisely maintained by the 
elastic force of the compression type coil spring 22a. 

Since the compression type coil spring 22a is at- 
tached to the base portion of the arm portion 1 9 of the 
image developing chamber frame 12, the elastic force 
of the compression type coil spring 22a affects nowhere 
but the base portion of the arm portion 19. In a case in 
which the image developing chamber frame 12 is pro- 
vided with a dedicated spring mount for the compression 
type coil spring 22a, the adjacencies of the spring seat 
must be reinforced to precisely maintain the predeter- 
mined gap between the photosensitive drum 7 and the 
developing roller 9c. However, with the placement of the 
compression type coil spring 22a in the above described 
manner, it is unnecessary to reinforce the adjacencies 
of the spring seat, that is, the adjacencies of the base 
portion of the arm portion 1 9 in the case of this embod- 
iment, because the base portion of the arm portion 19 
is inherently greater in strength and rigidity. 

The above described structure which holds togeth- 
er the cleaning chamber frame 13 and the image devel- 
oping chamber frame 12 will be described later in more 
detail. 

(Structure of Process Cartridge B Guiding Means) 

Next, the means for guiding the process cartridge 
B when the process cartridge B is installed into, or re- 
moved from, the main assembly 1 4 of an image forming 
apparatus. This guiding means is illustrated in Figures 
9 and 1 0. Figure 9 is a perspective view of the left-hand 
side of the guiding means, as seen (in the direction of 
an arrow mark X) from the side from which the process 



cartridge B is installed into the main assembly 14 of the 
image forming apparatus A (as seen from the side of the 
image developing unit D side). Figure 10 is a perspec- 
tive view of the right-hand side of the same, as seen 

5 from the same side. 

Referring to Figures 4, 5, 6 and 7, each lengthwise 
end of the cleaning frame portion 1 3 is provided with 
means which serves as a guide when the process car- 
tridge B is installed into, or removed from, the apparatus 

10 main assembly 14. This guiding means is constituted of 
a cylindrical guides 1 3aR and 1 3al_ as a cartridge posi- 
tioning guiding member, and rotation controlling guides 
13bR and 13bL as means for controlling the attitude of 
the process cartridge B when the process cartridge B is 

ts installed or removed. 

As illustrated in Figure 5, the cylindrical guide 1 3aR 
is a hollow cylindrical member. The rotation controlling 
guides 1 3bR is integrally formed together with the cylin- 
drical guide 13aR, and radially protrudes from the pe- 

20 ripheral surface of the cylindrical guide 1 3aR. The cylin- 
drical guide 13aR is provided with a mounting flange 
13aR1 which is also integral with the cylindrical guide 
1 3aR. Thus, the cylindrical guide 1 3aR, the rotation con- 
trolling guide 13bR, and the mounting flange 13aR1 

25 constitute the right-hand side guiding member 13R, 
which is fixed to the cleaning chamber frame 13 with 
small screws put through the screw holes of the mount- 
ing flange 1 3aRa. With the right-hand side guiding mem- 
ber 1 3R being fixed to the cleaning chamber frame 1 3, 

30 the rotation controlling guide 1 3bR extends over the lat- 
eral wall of the developing means gear holder 40 fixed 
to the image developing chamber frame 12. 

Referring to Figure 1 1 , a drum shaft member is con- 
stituted of a drum shaft portion 7a inclusive of a larger 

35 diameter portion 7a2, a disk-shaped flange portion 29 
and a cylindrical guide portion 1 3aL. The larger diameter 
portion 7a2 is fitted in the hole 1 3kl of the cleaning frame 
portion 1 3. The flange portion 29 is engaged with a po- 
sitioning pin 13c projecting from the side wall of the 

40 lengthwise end wall of the cleaning frame portion 13, 
being prevented from rotating, and is fixed to the clean- 
ing frame portion 13 with the use of small screws 13d. 
The cylindrical guide 13aL projects outward (toward 
front, that is, the direction perpendicular to the page of 

45 Figure 6). The aforementioned stationary drum shaft 7a 
which rotatively supports a spur gear 7n fitted around 
the photosensitive drum 7 projects inwardly from the 
flange 29 (Figure 11). The cylindrical guide 13aL and 
the drum shaft 7a are coaxial. The flange 29, the cylin- 

50 drical guide 13aL, and the drum shaft 7a : are integrally 
formed of metallic material such as steel. 

Referring to Figure 6, there is a rotation controlling 
guide 1 3bL slightly away from the cylindrical guide 1 3aL. 
It is long and narrow, extending substantially in the radial 

55 direction of the cylindrical guide 1 3aL and also project- 
ing outward from the cleaning chamber frame 13. It is 
integrally formed with the cleaning chamber frame 13. 
In order to accommodate this rotation controlling guide 
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13bL, the flange 29 is provided with a cutaway portion. 
The distance the rotation controlling guide 1 3bl_ projects 
outward is such that its end surface is substantially even 
with the end surface of the cylindrical guide 13aL The 
rotation controlling guide 13bL extends over the side 
wall of the developing roller bearing box 9v fixed to the 
image developing chamber frame 1 2. As is evident from 
the above description, the left-hand side guiding mem- 
ber 1 3L is constituted of separate two pieces: the me- 
tallic cylindrical guide 13aL and the rotation controlling 
guide 13bL of synthetic resin. 

Next, a regulatory contact portion 13j, which is a 
part of the top surface of the cleaning chamber frame 
13, will be described. In the following description of the 
regulatory contact portion 13j, "top surface" means the 
surface which faces upward when the process cartridge 
B is in the main assembly 1 4 of an image forming appa- 
ratus. 

Referring to Figures 4 - 7, two portions I3j of the 
top surface 1 3i of the cleaning unit C, which are the por- 
tions right next to the right and left front corners 13p and 
1 3q, relative to the direction perpendicular to the direc- 
tion in which the process cartridge B is inserted, consti- 
tute the regulatory contact portions 13j, which regulate 
the position and attitude of the process cartridge B when 
the cartridge B is installed into the main assembly 14. 
In other words, when the process cartridge B is installed 
into the main assembly 14, the regulatory contact por- 
tion 1 3j comes in contact with the fixed contact member 
25 provided in the main assembly 1 4 of an image form- 
ing apparatus (Figures 9, 10 and 30), and regulates the 
rotation of the process cartridge B about the cylindrical 
guide 13aR and 13aL. 

Next, the guiding means on the main assembly side 
1 4 will be described. Referring to Figure 1 , as the lid 35 
of the main assembly 1 4 of an image forming apparatus 
is pivotally opened about a supporting point 35a in the 
counterclockwise direction, the top portion of the main 
assembly 14 is exposed, and the process cartridge ac- 
commodating portion appears as illustrated in Figures 
9 and 10. The left and right internal walls of the image 
forming apparatus main assembly 14, relative to the di- 
rection in which the process cartridge B is inserted, are 
provided with guide members 16L (Figure 9) and 16R 
(Figure 10), respectively, which extend diagonally 
downward from the side opposite to the supporting point 
35a. 

As shown in the drawings, the guide members 16L 
and 16R comprise guide portions 1 6a and 16c, and po- 
sitioning grooves 16b and 16d connected to the guide 
portions 16a and 16c, respectively. The guide portions 
1 6a and 1 6c extend diagonally downward, as seen from 
the direction indicated by an arrow mark X, that is, the 
direction in which the process cartridge B is inserted. 
The positioning grooves 16b and 16d have a semicircu- 
lar cross-section which perfectly matches the cross-sec- 
tion of the cylindrical guides 1 3aL or 1 3aR of the process 
cartridge B. After the process cartridge B is completely 



installed in the apparatus main assembly 14, the centers 
of semicircular cross-sections of the positioning groove 
16b and 16d coincide with the axial lines of the cylindri- 
cal guides 13aLand 13aR, respectively, of the process 

5 cartridge B, and hence, with the axial line of the photo- 
sensitive drum 7. 

The width of the guide portions 1 6a and 1 6c as seen 
from the direction in which the process cartridge B is 
installed or removed is wide enough to allow the cylin- 

io drical guides 1 3aL and 1 3aR to ride on them with a rea- 
sonable amount of play. Therefore, the rotation control- 
ling guide 13bL and 13bR which are narrower than the 
diameter of the cylindrical guide 13aL and 13aR natu- 
rally fit more loosely in the guide portions 16a and 16c 

15 than the cylindrical guides 1 3aL and 1 3aR, respectively, 
yet their rotation is controlled by the guide portions 16a 
and 16c. In other words, when the process cartridge B 
is installed, the angle of the process cartridge B is kept 
within a predetermined range. After the process car- 

20 tridge B is installed in the image forming apparatus main 
assembly 14, the cylindrical guides 13aL and 13aR of 
the process cartridge B are in engagement with the po- 
sitioning grooves 16b and 16d of the guiding members 
13L and 13R, and the left and right regulatory contact 

25 portions 1 3j located at the front portion, relative to the 
cartridge inserting direction, of the cleaning chamber 
frame 13 of the process cartridge B, are in contact with 
the fixed positioning members 25, respectively. 

The weight distribution of the process cartridge B is 

30 such that when the line which coincides with the axial 
lines of the cylindrical guide 1 3aL and 1 3aR is level, the 
image developing unit D side of the process cartridge B 
generates larger moment about this line than the clean- 
ing unit C side. 

35 The process cartridge B is installed into the image 
forming apparatus main assembly 14 in the following 
manner. First, the cylindrical guide 13aL and 13aR of 
the process cartridge B are inserted into the guide por- 
tion 16a and 16c, respectively, of the cartridge accom- 

40 modating portion in the image forming apparatus main 
assembly 14 by grasping the recessed portion 17 and 
ribbed portion 11c of the process cartridge B with one 
hand, and the rotation controlling guide 1 3bL and 1 3bR 
are also inserted into the guide portions 16a and 16c, 

45 tilting downward the front portion, relative to the insert- 
ing direction, of the process cartridge B. Then, the proc- 
ess cartridge B is inserted farther with the cylindrical 
guides 13aL and 13aR and the rotation controlling 
guides 13bL and 13bR of the process cartridge B fol- 

50 lowing the guide portions 16a and 16c, respectively, until 
the cylindrical guides 1 3aL and 1 3aR reach the position- 
ing grooves 1 6b and 1 6d of the image forming apparatus 
main assembly 14. Then, the cylindrical guides 13aL 
and 1 3aR become seated in the positioning grooves 1 6b 

55 and 16d, respectively, due to the weight of the process 
cartridge B itself; the cylindrical guides 13aL and 13aR 
of the process cartridge B are accurately positioned rel- 
ative to the positioning grooves 16b and 16d. In thiscon- 



8 



15 EP 0 833 228 A1 16 



dition, the line which coincides with the axial lines of the 
cylindrical guides 1 3aL and 1 3aR also coincides with the 
axial line of the photosensitive drum 7, and therefore, 
the photosensitive drum 7 is reasonably accurately po- 
sitioned relative to the image forming. apparatus main 
assembly 14. It should be noted here that the final po- 
sitioning of the photosensitive drum 7 relative to the im- 
age forming apparatus main assembly 14 occurs at the 
same time as the coupling between the two is complet- 
ed. 

Also in this condition, there is a slight gap between 
the stationary positioning member 25 of the image form- 
ing apparatus main assembly 1 4 and the regulatory con- 
tact portion 1 3j of the process cartridge B. At this point 
of time, the process cartridge B is released from the 
hand. Then, the process cartridge B rotates about the 
cylindrical guides 1 3aL and 1 3aR in the direction to low- 
er the image developing unit D side and raise the clean- 
ing unit C side until the regulatory contact portions 13j 
of the process cartridge B come in contact with the cor- 
responding stationary positioning members 25. as a re- 
sult, the process cartridge B is accurately positioned rel- 
ative to the image forming apparatus main assembly 1 4. 
Thereafter, the lid 35 is closed by rotating it clockwise 
about the supporting point 35a. 

In order to remove the process cartridge B from the 
apparatus main assembly 14, the above described 
steps are carried out in reverse. More specifically, first, 
the lid 35 of the apparatus main assembly 1 4 is opened, 
and the process cartridge B is pulled upward by grasp- 
ing the aforementioned top and bottom ribbed portions 
11c, that is, the handhold portions, of the process car- 
tridge by hand. Then, the cylindrical guides 13aL and 
1 3aR of the process cartridge B rotate in the positioning 
grooves 16b and 16d of the apparatus main assembly 
14. As a result, the regulatory contact portions 1 3j of the 
process cartridge B separate from the corresponding 
stationary positioning member 25. Next, the process 
cartridge B is pulled more. Then, the cylindrical guides 
1 3a Land 1 3aR come out of the positioning grooves 1 6b 
and 16d, and move into the guide portions 16a and 1 6c 
of the guiding member 16L and 16R, respectively, fixed 
to the apparatus main assembly 14. In this condition, 
the process cartridge B is pulled more. Then, the cylin- 
drical guides 1 3aL and 1 3aR and the rotation controlling 
guides l3bL and 13bR of the process cartridge B slide 
diagonally upward through the guide portions 16a and 
16c of the apparatus main assembly 14, with the angle 
of the process cartridge B being controlled so that the 
process cartridge B can be completely moved out of the 
apparatus main assembly 14 without making contact 
with the portions other than the guide portions 16a and 
16c. 

Referring to Figure 12, the spur gear 7n is fitted 
around one of the lengthwise ends of the photosensitive 
drum 7, which is the end opposite to where the helical 
drum gear 7b is fitted. As the process cartridge B is in- 
serted into the apparatus main assembly 14, the spur 



gear 7n meshes with a gear (unillustrated) coaxial with 
the image transferring roller 4 located in the apparatus 
main assembly, and transmits from the process car- 
tridge B to the transferring roller 4 the driving force which 
s rotates the transferring roller 4. 

(Toner Chamber Frame) 

Referring to Figures 3, 5, 7, 1 6, 20 and 21 , the toner 
10 chamber frame will be described in detail. Figure 20 is 
a perspective view of the toner chamber frame as seen 
before a toner seal is welded on : and Figure 21 is a per- 
spective view of the toner chamber frame after toner is 
fitted in. 

is Referring to Figure 3 : the toner chamber frame 11 
is constituted of two portions: the top and bottom por- 
tions 11 a and 11b. Referring to Figure 1 , the top portion 
11a bulges upward, occupying the space on the left- 
hand side of the optical system 1 in the image forming 
20 apparatus main assembly 1 4, so that the toner capacity 
of the process cartridge B can be increased without in- 
creasing the size of the image forming apparatus A. Re- 
ferring to Figures 3 : 4 and 7, the top portion 11a of the 
toner chamber frame 11 has a recessed portion 17, 
25 which is located at the lengthwise center portion of the 
top portion 11a, and serves as a handhold. An operator 
of the image forming apparatus can handle the process 
cartridge B by grasping it by the recessed portion 17 of 
the top portion 11a and the downward facing side of the 
30 bottom portion 11b. The ribs 1 1 c extending on the down- 
ward facing surface of the bottom portion 11b in the 
lengthwise direction of the bottom portion 11b serve to 
prevent the process cartridge B from slipping out of the 
operator's hand. Referring again to Figure 3, the flange 
35 Ha1 of the top portion 11a is aligned with the raised- 
edge flange 11 b1 of the bottom portion 11b, the flange 
11a1 being fitted within the raised edge of the flange 
11 b1 of the bottom portion 11 b1 , so that the walls of the 
top and bottom portions of the toner chamber frame 11 
40 perfectly meet at the welding surface U, and then, the 
top and bottom portions 1 1 a and 1 1 b of the toner cham- 
ber frame 11 are welded together by melting the welding 
ribs with the application of ultrasonic waves. The meth- 
od for uniting the top and bottom portions 11a and 11b 
45 of the toner chamber frame 11 does not need to be lim- 
ited to ultrasonic welding. They may be welded by heat 
or forced vibration, or may be glued together. Further, 
the bottom portion 11 b of the toner chamber frame 11 is 
provided with a stepped portion 11m, in addition to the 
50 flange 11b1 which keeps the top and bottom portions 
11a and 11b aligned when they are welded together by 
ultrasonic welding. The stepped portion 11m is located 
above an opening 1 1 i and is substantially in the same 
plane as the flange 1 1 b1 . The structures of stepped por- 
55 tion 1 1 m and its adjacencies will be described later. 

Before the top and bottom portions 11a and 1 1 b of 
the toner chamber frame 11 are united, a toner feeding 
member 9b is assembled into the bottom portion 1 1 , and 
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a coupling member 1 1 e is attached to the end of the ton- 
er feeding member 9b through the hole 1 1 e1 of the side 
wall of the toner chamber frame 11 as shown in Figure 
16. The hole 11e1 is located one of the lengthwise ends 
of the bottom portion 11b, and the side plate which has 
the hole 1 1 e1 is also provided with a toner filling opening 
11d substantially shaped like a right triangle. The trian- 
gular rim of the toner filling opening 11 d is constituted 
of a first edge which is one of two edges that are sub- 
stantially perpendicular to each other, and extends 
along the joint between the top and bottom portion 11a 
and 1 1 b of the toner chamber frame 1 1 , a second edge 
which vertically extends in the direction substantially 
perpendicular to the first edge, and a third edge, that is, 
a diagonal edge, which extends along the slanted edge 
of the bottom portion 11b. In other words, the toner filling 
opening lid is rendered as large as possible, while be- 
ing located next to the hole 1 1 el . Next, referring to Fig- 
ure 20, the toner chamber frame 11 is provided with an 
opening 11 i through which toner is fed from the toner 
chamber frame 11 into the image developing chamber 
frame 12, and a seal (which will be described later) is 
welded to seal this opening 11 i. Thereafter, toner is filled 
into the toner chamber frame 11 through the toner filling 
opening 11d, and then, the toner filling opening 11d is 
sealed with a toner sealing cap 11 f to finish a toner unit 
J. The toner sealing cap 11f is formed of polyethylene, 
polypropylene, or the like, and is pressed into, or glued 
to, the toner filling opening 11 d of the toner chamber 
frame 11 so that it does not come off. Next, the toner 
unit J is welded to the image developing chamber frame 
12, which will be described later, by ultrasonic welding, 
to form the image developing unit D. The means for unit- 
ing the toner unit J and the image developing unit D is 
not limited to ultrasonic welding; it may be gluing or 
snap-fitting which utilizes the elasticity of the materials 
of the two units. 

Referring to Figure 3, the slanted surface K of the 
bottom portion 1 1 b of the toner chamber frame 1 1 is giv- 
en an angle of 6 so that the toner in the top portion of 
the toner chamber frame 1 1 naturally slides down as the 
toner at the bottom is consumed. More specifically, it is 
desirable that the angle 0 formed between the slanted 
surface K of the process cartridge B in the apparatus 
main assembly 1 4 and the horizontal line Z is approxi- 
mately 65 deg. when the apparatus main assembly 14 
is horizontally placed. The bottom portion 11b is given 
an outwardly bulging portion 11 g so that it does not in- 
terfere with the rotation of the toner feeding member 9b. 
The diameter of the sweeping range of the toner feeding 
member 9b is approximately 37 mm. The height of the 
bulging portion 11 g has only to be approximately 0-10 
mm from the imaginary extension of the slanted surface 
K. This is due to the following reason; if the bottom sur- 
face of the bulging portion 11g is above the imaginary 
extension of the slanted surface K, the toner which, oth- 
erwise, naturally slides down from the top portion of the 
slanted surface K and is fed into the image developing 



chamber frame 1 2, partially fails to be fed into the image 
developing chamber frame 12, collecting in the area 
where the slanted surface K and the outwardly bulging 
portion 11 g meet. Contrarily, in the case of the toner 

$ chamber frame 11 in this embodiment, the toner is reli- 
ably fed into the image developing chamber frame 12 
from the toner chamber frame 11 . 

The toner feeding member 9b is formed of a steel 
rod having a diameter of approximately 2 mm, and is in 

10 the lorm of a crank shaft. Referring to Figure 20 which 
illustrates one end of the toner feeding member 9b, one 
9bl of the journals of the toner feeding member 9b is 
fitted in a hole 1 1 r which is located in the toner chamber 
frame 1 1 , adjacent to the opening 1 1 i of the toner cham- 

is ber frame 11. The other of the journals is fixed to the 
coupling member 11e (where the journal is fixed to the 
coupling member 11 e is not visible in Figure 20). 

As described above, providing the bottom wall of 
the toner chamber frame section 11 with the outwardly 

20 bulging portion 11 g as the sweeping space for the toner 
feeding member 9b makes it possible to provide the 
process cartridge B with stable toner feeding perform- 
ance without cost increase. 

Referring to Figures 3, 20 and 22, the opening 11 i 

2S through which toner is fed from the toner chamber frame 
section 1 1 into the development chamber frame section 
is located at the joint between the toner chamber frame 
section 11 and the development chamber frame section 
12. The opening 11 i is surrounded by an recessed sur- 

30 face 1 1 k which in turn is surrounded by the top and bot- 
tom portions 1 1 j and 1 1 j1 of the flange of the toner cham- 
ber frame 11 . The lengthwise outer (top) edge of the top 
portion 11 j and the lengthwise outer (bottom) edge of 
the bottom portion 11j1 are provided with grooves 11 n, 

35 respectively, which are parallel to each other. The top 
portion 1 1 j of the flange above the recessed surface 1 1 k 
is in the form of a gate, and the surface of the bottom 
portion 1 1 j1 of the flange is perpendicular to the surface 
of the recessed surface 1 1 k. Referring to Figure 22, the 

40 plane of the bottom surface 11n2 of the groove 11 n is 
on the outward side (toward the image developing 
chamber frame 12) of the surface of the recessed sur- 
face 11k. However, the flange of the toner chamber 
frame 11 may be structured like the flange illustrated in 

45 Figure 39 in which the top and bottom portion 11j of the 
flanges are in the same plane and surround the opening 
11 i like the top and bottom pieces of a picture frame. 

Referring to Figure 19, an alphanumeric reference 
12u designates one of the flat surfaces of the image de- 

so veloping chamber frame 12, which faces the toner 
chamber frame 11. The flange 12e which is parallel to 
the flat surface 12u and surrounds all four edges of this 
flat surface 1 2u like a picture frame is provided at a level 
slightly recessed from the flat surface 12u. The length- 

55 wise edges of the flange 1 2e are provided with a tongue 
12v which fit into the groove 11 n of the toner chamber 
frame 1 1 . The top surface of the tongue 1 2v is provided 
with an angular ridge 12v1 (Figure 22) for ultrasonic 
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welding. After the various components are assembled 
into the toner chamber frame 11 and image developing 
chamber frame 1 2, the tongue of the image developing 
chamber frame 12 is fitted into the groove 11 n of the 
toner chamber frame 1 1 , and the two frames 1 1 and 1 2 5 
are welded together along the tongue 12v and groove 
11n (detail will be given later). 

Referring to Figure 21, a cover film 51, which can 
be easily torn in the lengthwise direction of the process 
cartridge B, is pasted to the recessed surface 1 1 k to seal io 
the opening 1 1 i of the toner chamber frame 1 1 ; it is past- 
ed to the toner chamber frame 11 , on the recessed sur- 
face 11k, alongside the four edges of the opening 11i. 
In order to unseal the opening 11 i by tearing the cover 
film 51 , the process cartridge B is provided with a tear is 
tape 52, which is welded to the cover film 51 . The cover 
tape 52 is doubled back from the lengthwise end 52b of 
the opening 11i, is put through between an elastic seal- 
ing member 54 such as a piece of felt (Figure 19) and 
the opposing surface of the toner chamber frame 1 1 , at 20 
the end opposite to the end 52b, and is slightly extended 
from the process cartridge B. The end portion 52a of the 
slightly sticking out tear tape 52 is adhered to a pull-tab 
1 1t which is to be grasped with hand (Figures 6, 20 and 
21). The pull-tab 11 1 is integrally formed with the toner 25 
chamber frame 1 1 , wherein the joint portion between the 
pull-tab lit and the toner chamber frame 11 is substan- 
tially thin so that the pull-tab 1 1 1 can be easily torn away 
from the toner chamber frame 11. The surface of the 
sealing member 54, except for the peripheral areas, is 30 
covered with a synthetic resin film tape 55 having a small 
friction coefficient. The tape 55 is pasted to the sealing 
member 54. Further, the flat surface 1 2e located at the 
other of the lengthwise end portions of the toner cham- 
ber frame 1 1 , that is, the end portion opposite to the po- 35 
sition where the elastic sealing member 54 is located, 
is covered with the elastic sealing member 56, which is 
pasted to the flat surface 12e (Figure 19). 

The elastic sealing members 54 and 56 are pasted 
on the flange 12e, at the corresponding lengthwise *o 
ends, across the entire width of the flange 12e. As the 
toner chamber frame 11 and the image developing 
chamber frame 12 are joined, the elastic sealing mem- 
bers 54 and 56 exactly cover the corresponding length- 
wise end portions of the flange 11 j surrounding the re- 45 
cessed surface 11k, across the entire width the flange 
11j, overlapping with the tongue 12v. 

Further, in order to precisely position the toner 
chamber frame 11 and the image developing chamber 
frame 1 2 relative to each other when they are joined, so 
the flange 11 j of the toner chamber frame 11 is provided 
with a round hole 11 r and a square hole 11 q which en- 
gage with the cylindrical dowel 1 2w1 and square dowel 
12w2, respectively, of the image developing chamber 
frame 1 2. The round hole 11 r tightly fits with the dowel ss 
12w1, whereas the square hole 11 q loosely fits with the 
dowel 12w2 in terms of the lengthwise direction while 
tightly fitting therewith in terms of the lengthwise direc- 



tion. 

The toner chamber frame 11 and the image devel- 
oping chamber frame 12 are independently assembled 
as a compound component prior to a process in which 
they are united. Then, they are united in the following 
manner. First, the cylindrical positioning dowel 12w1 
and square positioning dowel 1 2w2 of the image devel- 
oping chamber frame 12 are fitted into the positioning 
round hole 11 r and positioning square hole 11 q of the 
toner chamber frame 11 , and the tongue 12v of the im- 
age developing chamber frame 12 is placed in the 
groove 11 n of the toner chamber frame 11. Then, the 
toner chamber frame 11 and the image developing 
chamber frame 12 are pressed toward each other. As a 
result, the sealing members 54 and 56 come in contact 
with, being thereby compressed by, the corresponding 
lengthwise end portions of the flange 1lj, and at the 
same time, a rib-like projections 12z, which are located, 
as a spacer, at each lengthwise end of the flat surface 
1 2u of the image developing chamber frame 1 2, are po- 
sitioned close to the flange 11 j of the toner chamber 
frame 11 . The rib-like projection 12z is integrally formed 
with the image developing chamber frame 1 2, and is lo- 
cated at both sides, relative to the lengthwise direction, 
of the tear tape 52, so that the tear tape can be passed 
between the opposing projections 12z. 

With the toner chamber frame 1 1 and the image de- 
veloping chamber frame 12 being pressed toward each 
other as described above, ultrasonic vibration is applied 
between the tongue-like portion 1 2v and the groove 1 1 n. 
As a result, the angular ridge 12vl is melt by frictional 
heat and fuses with the bottom of the groove 1 1n. Con- 
sequently, the rim portion 11 n1 of the groove 11n of the 
toner chamber frame 11 and the rib-like projection 12z 
of the image developing chamber frame 12 remain air- 
tightly in contact with each other, leaving a space be- 
tween the recessed surface 11 k of the toner chamber 
frame 11 and the flat surface 1 2u of the image develop- 
ing chamber frame 12. The aforementioned cover film 
51 and tear tape 52 fit in this space. 

In order to feed the toner stored in the toner cham- 
ber frame 11 into the image developing chamber frame 
12, the opening 1 1 i of the toner chamber frame 1 1 must 
be unsealed. This is accomplished in the following man- 
ner. First, the pull-tab 11t attached to the end portion 
52a (Figure 6) of the tear tape 52 extending from the 
process cartridge B is cut loose, or torn loose, from the 
toner chamber frame 1 1 , and then, is pulled by the hand 
of an operator. This will tear the cover film 51 to unseal 
the opening 11 i, enabling the toner to be fed from the 
toner chamber frame 11 into the image developing 
chamber frame 12. After the cover film 52 is pulled out 
of the process cartridge B, the lengthwise ends of the 
cartridge B are kept sealed by the elastic seals 54 and 
56 which are located at the corresponding lengthwise 
ends of the flange 11 j of the toner chamber frame 11 . 
Since the elastic sealing members 54 and 56 are de- 
formed (compressed) only in the direction of their thick- 
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ness while maintaining their hexahedral shapes, they 
can keep the process cartridge sealed very effectively. 

Since the side of the toner chamber frame 11, which 
face the image developing chamber frame 12, and the 
side of the image developing chamber frame 12, which 
faces the toner chamber frame 1 1 , are structured as de- 
scribed above, the tear tape 52 can be smoothly pulled 
out from between the two frames 11 and 12 by simply 
applying to the tear tape 52 a force strong enough to 
tear the cover film 51. 

As described above, when the toner chamber frame 
1 1 and the image developing chamber frame 1 2 are unit- 
ed, a welding method employing ultrasonic is employed 
to generate f rictional heat which melts the angular ridge 
1 2v1 . This frictional heat is liable to cause thermal stress 
in the toner chamber frame 1 1 and the image developing 
chamber frame 12, and these frames may become de- 
formed due to the stress. However, according to this em- 
bodiment, the groove 11 n of the toner chamber frame 
1 1 and the tongue 1 2v of the image developing chamber 
frame 12 engage with each other across the almost en- 
tire length of theirs. In other words, as the two frames 
11 and 12 are united, the welded portion and its adja- 
cencies are reinforced, and therefore, the two frames 
are not likely to be deformed by the thermal stress. 

As for the material for the toner chamber frame 11 
and the image developing chamber frame 12, plastic 
material is used; for example, polystyrene, ABS resin 
(acrylonitrile-butadiene-styrene), polycarbonate, poly- 
ethylene, polypropylene, and the like. 

Referring to Figure 3, this drawing is a substantially 
vertical cross-section of the toner chamber frame 11 of 
the process cartridge B in this embodiment, and illus- 
trates the interface between the toner chamber frame 
1 1 and the image developing chamber frame 1 2, and its 
adjacencies. 

At this time, the toner chamber frame 11 of the proc- 
ess cartridge B in this embodiment will be described in 
more detail with reference to Figure 3. The toner held in 
a toner container 11 A is single component toner. In order 
to allow this toner to efficiently free fall toward the open- 
ing 11 i, the toner chamber frame 11 is provided with 
slanted surfaces K and L, which extend across the entire 
length of the toner chamber frame 11 . The slanted sur- 
face L is above the opening 11 i, and the slanted surface 
K is in the rear of the toner chamber frame 11 as seen 
from the opening 11 i (in the widthwise direction of the 
toner chamber frame 11). The slanted surfaces L and K 
are parts of the top and bottom pieces 11a and 11b, re- 
spectively, of the toner chamber frame 11. After the 
process cartridge B is installed in the apparatus main 
assembly 14, the slanted surface L faces diagonally 
downward, and the slanted surface K faces diagonally 
upward, an angle G3 between the slanted surface K and 
the line m perpendicular to the interface between the 
toner chamber frame 11 and the image developing 
chamber frame 12 being approximately 20 deg. - 40 
deg. In other words, in this embodiment, the configura- 



22 

tion of the top portion 11a of the toner chamber frame 
11 is designed so that the slanted surfaces K and L hold 
the aforementioned angles, respectively after the top 
and bottom portions 11a and 11b of the toner chamber 
s frame 11 are united. This, according to this embodiment, 
the toner container 11 A holding the toner is enabled to 
efficiently feed the toner toward the opening 1 1 i. 

Next, the image developing chamber frame will be 
described in detail. 

10 

(Image Developing Chamber Frame) 

The image developing chamber frame 12 of the 
process cartridge B will be described with reference to 

is Figures 3, 14, 15, 16, 17, and 18. Figure 14 is a per- 
spective view depicting the way various components are 
assembled into the image developing chamber frame 
12; Figure 15, a perspective view depicting the way a 
developing station driving force transmitting unit DG is 

20 assembled into the image developing chamber frame 
12; Figure 16, a side view of the development unit before 
the driving force transmitting unit DG is attached; Figure 
17, a side view of the developing station driving force 
transmitting unit DG as seen from inside the image de- 

25 veloping chamber frame 1 2; and Figure 1 8 is a perspec- 
tive view of the bearing box as seen from inside. 

As described before, the developing roller 9c, the 
developing blade 9d, the toner stirring member 9e, and 
the rod antenna 9h for detecting the toner remainder, 

30 are assembled into the image developing chamber 
frame 12. 

Referring to Figure 14, the developing blade 9d 
comprises an approximately 1 -2 mm thick metallic plate 
9d1, and an urethane rubber 9d2 glued to the metallic 

35 plate 9d1 with the use of hot melt glue, double-side ad- 
hesive tape, or the like. It regulates the amount of the 
toner to be carried on the peripheral surface of the de- 
veloping roller 9c as the urethane rubber 9d2 is placed 
in contact with the generatrix of the developing roller 9c. 

40 Both the lengthwise ends of the blade mounting refer- 
ence flat surface 12i, as a blade mount, of the image 
developing chamber frame 1 2, are provided with a dow- 
el 1 2i1 , a square projection 1 2i3, and a screw hole 1 2i2. 
The dowel 12i1 and the projection 12i3 are fitted in a 

45 hole 9d3 and a notch 9d5, respectively, of the metallic 
plate 9d1. Then, a small screw 9d6 is put through a 
screw hole 9d4 of the metallic plate 9d1 , and is screwed 
into the aforementioned screw hole 12i2 with female 
threads, to fix the metallic plate 1 to the flat surface 1 2i. 

50 in order to prevent toner from leaking out, an elastic 
sealing member 12s formed of MOLTPLANE, or the like, 
is pasted to the image developing chamber frame 12, 
along the lengthwise top edge of the metallic plate 9d1 . 
Also, an elastic sealing member 12s1 is pasted to the 

55 toner chamber frame 11, along the edge 12j of the 
curved bottom wall portion which accommodates the 
developing roller 9c, starting from each lengthwise end 
of the elastic sealing member 1 2s. Further, a thin elastic 
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sealing member 1 2s2 is pasted to the image developing 
chamber frame 12, along a mandible-like portion 12h, 
in contact with the generatrix of the developing roller 9c. 

The metallic plate 9d1 of the developing blade 9d 
is bent 90 deg. on the side opposite to the urethane rub- 
ber 9d2, forming a bent portion 9d1a. 

Next, referring to Figures 14 and 18, the image de- 
veloping roller unit G will be described. The image de- 
veloping roller unit G comprises: (1) image developing 
roller 9c; (2) spacer roller 9i for keeping constant the 
distance between the peripheral surfaces of the devel- 
oping roller 9c and the photosensitive drum 7, being 
formed of electrically insulative synthetic resin and dou- 
bling a sleeve cap which covers the developing roller 9c 
at each lengthwise end to prevent electrical leak be- 
tween the aluminum cylinder portions of the photosen- 
sitive drum 7 and the developing roller 9c; (3) developing 
roller bearing 9j (illustrated in enlargement in Figure 14); 
(4) developing roller gear 9k (helical gear) which re- 
ceives driving force from a helical drum gear 7b attached 
to the photosensitive drum 7 and rotates the developing 
roller 9c; (5) a coil spring type contact 91 , one end of 
which is in contact with one end of the developing roller 
9c (Figure 18); and (6) a magnet 9g which is contained 
in the developing roller 9c to adhere the toner onto the 
peripheral surface of the developing roller 9c. In Figure 
1 4, the bearing box 9v has been already attached to the 
developing roller unit G. However, in some cases, the 
developing roller unit G is first disposed between the 
side plates 1 2A and 1 2B of the image developing cham- 
ber frame 12, and then is united with the bearing box 9v 
when the bearing box 9v is attached to the image de- 
veloping chamber frame 12. 

Referring again to Figure 14, in the developing roller 
unit G, the developing roller 9c is rigidly fitted with a me- 
tallic flange 9p at one lengthwise end. This flange 9p 
has a developing roller gear shaft portion 9pl which ex- 
tends outward in the lengthwise direction of the devel- 
oping roller 9c. The developing roller gear shaft portion 
9p1 has a flattened portion, with which the developing 
roller gear 9k mounted on the developing gear shaft por- 
tion 9p1 is engaged, being prevented from rotating on 
the developing roller gear shaft portion 9p1 . The devel- 
oping roller gear 9k is a helical gear, and its teeth are 
angled so that the thrust generated by the rotation of the 
helical gear is directed toward the center of the devel- 
oping roller 9c (Figure 38). One end of the shaft of the 
magnet 9g, which is shaped to give it a D-shaped cross- 
section, projects outward through the flange 9p, and en- 
gages with the developing means gear holder 40 to be 
nonrotatively supported. The aforementioned develop- 
ing roller bearing 9j is provided with a round hole having 
a rotation preventing projection 9j5 which projects into 
the hole, and in this round hole, the C-shaped bearing 
9j4 perfectly fits. The flange 9p rotatively fits in the bear- 
ing 9j4. The developing roller bearing 9j is fitted into a 
slit 121 of the image developing chamber frame 12, and 
is supported there as the developing means gear holder 



40 is fixed to the image developing chamber frame 12 
by putting the projections 40g of the developing means 
gear holder 40 through the corresponding holes 9j1 of 
the developing roller gear bearing 9j, and then inserting 

5 them in the corresponding holes 12g of the image de- 
veloping chamber frame 12. The bearing 9j4 in this em- 
bodiment has a C-shaped flange. However, there will be 
no problem even if the cross-section of the actual bear- 
ing portion of the bearing 9j4 is C-shaped. The afore- 

10 mentioned hole of the development roller bearing 9j, in 
which the bearing 9j1 fits, has a step. In other words, it 
is consisted of a large diameter portion and a small di- 
ameter portion, and the rotation preventing projection 
9j5 is projecting from the wall of the large diameter por- 

15 tion in which the flange of the bearing 9j4 fit. The material 
for the bearing 9j, and the bearing 9f which will be de- 
scribed later, is polyacetal, polyamide, or the like. 

Although substantially encased in the developing 
roller 9c, the magnet 9g extends from the developing 

20 roller 9c at both lengthwise ends, and is fitted in a D- 
shaped supporting hole 9v3 of the developing roller 
bearing box 9v illustrated in Figure 18, at the end 9gl 
having the D-shaped cross-section. In Figure 18, the D- 
shaped supporting hole 9v3, which is located in the top 

25 portion of the developing roller bearing box 9v, is not 
visible. At one end of the developing roller 9c, a hollow 
journal 9w formed of electrically insulative material is im- 
movably fitted within the developing roller 9c, in contact 
with the internal peripheral surface. A cylindrical portion 

30 9wl which is integral with the journal 9w and has a small- 
er diameter than the journal 9w electrically insulates the 
magnet 9g from a coil spring type contact 91 which is 
electrically in contact with the developing roller 9c. The 
bearing 9f with the aforementioned flange is formed of 

35 electrically insulative synthetic resin, and fits in the bear- 
ing accommodating hole 9v4 which is coaxial with the 
aforementioned magnet supporting hole 9v3. A key por- 
tion 9fl integrally formed with the bearing 9f fits in a key 
groove 9v5 of the bearing accommodating hole 9v4, 

40 preventing the bearing 9f from rotating. 

The bearing accommodating hole 9v4 has a bottom, 
and on this bottom, a doughnut-shaped development bi- 
as contact 121 is disposed. As the developing roller 9c 
is assembled into the developing roller bearing box 9v, 

45 the metallic coil spring type contact 91 comes in contact 
with this doughnut-shaped development bias contact 
121, and is compressed, establishing thereby electrical 
connection. The doughnut-shaped development bias 
contact 121 has a lead which comprises: a first portion 

50 121a which perpendicularly extends from the outer pe- 
riphery of the doughnut-shaped portion, fitting in the re- 
cessed portion 9v6 of the bearing accommodating hole 
9v4, and runs abng the exterior wall of the bearing 9f 
up to the cutaway portion located at the edge of the bear- 
ds ing accommodating hole 9v4; a second portion 121b 
which runs from the cutaway portion, being bent out- 
ward at the cutaway portion; a third portion 121c which 
is bent from the second portion 121b; a fourth portion 
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1 21 d which is bent from the third portion 1 21 c in the out- 
ward, or radial, direction of the developing roller 9c; and 
an external contact portion 121 e which is bent from the 
fourth portion 121dinthesame direction. In ordertosup- 
port the development bias contact 1 21 having the above 
described shape, the developing roller bearing box 9v 
is provided with a supporting portion 9v8, which projects 
inward in the lengthwise direction of the developing roll- 
er 9c. The supporting portion 9v8 is in contact with the 
third and fourth portion 121c and 121d, and the external 
contact portion 121 e, of the lead of the development bi- 
as contact 121. The second portion 121b is provided 
with an anchoring hole 121f, into which a dowel 9v9 pro- 
jecting inward from the inward facing wall of the devel- 
oping roller bearing box 9v in the lengthwise direction of 
the developing roller 9c is pressed. The external contact 
portion 12le of the development bias contact 121 
comes in contact with the development bias contact 
member 1 25 of the apparatus main assembly 14 as the 
process cartridge B is installed in the apparatus main 
assembly 14, so that development bias is applied to the 
developing roller 9c. The development bias contact 
member 1 25 will be described later. 

Two cylindrical projections 9vl of the developing roll- 
er bearing box 9v are fitted into the corresponding holes 
12m of the image developing chamber frame 12, which 
are provided at the lengthwise end as illustrated in Fig- 
ure 19. as a result, the developing roller gearing box 9v 
is precisely positioned on the image developing cham- 
ber frame 12. Then, an unillustrated small screw is put 
through each screw hole of the developing roller bearing 
box 9v, and then is screwed into the female-threaded 
screw hole 1 2c of the image developing chamber frame 
1 2 to fix the developing roller bearing box 9v to the im- 
age developing chamber frame 1 2. 

As is evident from the above description, in this em- 
bodiment, in order to mount the developing roller 9c in 
the image developing chamber frame 1 2, the develop- 
ing roller unit G is assembled first, and then, the assem- 
bled developing roller unit G is attached to the image 
developing chamber frame 12. 

The developing roller unit G is assembled following 
the steps described below. First, the magnet 9g is put 
through the developing roller 9c fitted with the flange 9p, 
and the journal 9w and the coil spring type contact 91 
for development bias are attached to the end of the de- 
veloping roller 9c. Thereafter, the spacer roller 9i and 
the developing roller bearing 9j are fitted around each 
lengthwise end portion of the developing roller 9c, the 
developing roller bearing 9j being on the outer side rel- 
ative to the lengthwise direction of the developing roller 
9c. Then, the developing roller gear 9k is mounted on 
the developing roller gear shaft portion 9p1 located at 
the end of the developing roller 9c. It should be noted 
here that the lengthwise end 9g1 of the magnet 9g, 
which has a D-shaped cross-section, projects from the 
developing roller 9c, on the side where the developing 
roller 9k is attached; it projects from the end of the cy- 



lindrical portion 9w1 of the hollow journal 9w. 

Next, the rod antenna 9h for detecting the toner re- 
mainder will be described. Referring to Figures 14 and 
1 9, one end of the rod antenna 1 9h is bent like that of a 

5 crank shaft, wherein the portion comparable to the arm 
portion of the crank shaft constitutes a contact portion 
9h1 (toner remainder detecting contact 122), and must 
be electrically in contact with the toner detecting contact 
member 1 26 attached to the apparatus main assembly 

io 1 4. The toner detection contact member 1 26 will be de- 
scribed later. In order to mount the rod antenna 9h in the 
image developing chamber frame 12, the rod antenna 
9h is first inserted into the image developing chamber 
frame 1 2 through a through hole 1 2b of a side plate 1 2B 

15 of the image developing chamber frame 1 2, and the end 
which is put through the hole 12b first is placed in an 
unillustrated hole of the opposite side plate of the image 
developing chamber frame 12, so that the rod antenna 
9h is supported by the side plate. In other words, the rod 

20 antenna 9h is properly positioned by the through hole 
12b and the unillustrated hole on the opposite side. In 
order to prevent toner from invading the through hole 
12b, an unillustrated sealing member (for example, a 
ring formed of synthetic resin, a piece of felt or sponge, 

2S or the like) is insert in the through hole 12b. 

As the developing roller gear box 9v is attached to 
the image developing chamber frame 12, the contact 
portion 9h1 of the rod antenna 9h, that is, the portion 
comparable to the arm portion of a crank shaft, is posi- 

30 tioned so that the rod antenna 9h is prevented from mov- 
ing or coming out of the image developing chamber 
frame 12. 

After the toner chamber frame 1 1 and the image de- 
veloping chamber frame 12 are united, the side plate 

35 1 2A of the image developing chamber frame 1 2, through 
which the rod antenna 9h is inserted, overlaps with the 
side plate of the toner chamber frame 1 1 , partially cov- 
ering the toner sealing cap 1 1f of the bottom portion 1 1 b 
of the toner chamber frame 11. Referring to Figure 16, 

40 the side plate 12A is provided with a hole 12x, and a 
shaft fitting portion 9s1 (Figure 15) of the toner feeding 
gear 9s for transmitting driving force to the toner feeding 
member 9b is put through this hole 12x. The shaft fitting 
portion 9s1 is a part of the toner feeding gear 9s, and is 

45 coupled with the coupling member 1 1 e (Figures 1 6 and 
20) to transmits driving force to the toner feeding mem- 
ber 9b. As described before, the coupling member 11 e 
is engaged with one of the lengthwise ends of the toner 
feeding member 9b and is relatively supported by the 

50 toner chamber frame 1 1 . 

Referring to Figure 19, in the image developing 
chamber frame 12, the toner stirring member 9e is ro- 
tatively supported in parallel to the rod antenna 9h. The 
toner stirring member 9e is also shaped like a crank 

55 shaft. One of the crank shaft journal equivalent portions 
of the toner stirring member 9e is fitted in a bearing hole 
(unillustrated) of the side plate 12B, whereas the other 
is fitted with the toner stirring gear 9m which has a shaft 
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portion rotatively supported by the side plate 12A illus- 
trated in Figure 16. The crank arm equivalent portion of 
the toner stirring member 9c is fitted in the notch of the 
shaft portion of the toner stirring gear 7m so that the 
rotation of the toner stirring gear 9m is transmitted to the 
toner stirring member 9e. 

Next, transmission of driving force to the image de- 
veloping unit D will be described. 

Referring to Figure 15, the shaft 9g1 of the magnet 
9g, which has the D-shaped cross-section, engages 
with a magnet supporting hole 40a of the image devel- 
oping means gear holder 40. As a result, the magnet 9g 
is nonrotatively supported. As the image developing 
mean gear holder 40 is attached to the image develop- 
ing chamber frame 12, the developing roller gear 9k 
meshes with a gear 9g of a gear train GT, and the toner 
stirring gear 9m meshes with a small gear 9s2. Thus, 
the toner feeding gear 9s and the toner stirring gear 9m 
are enabled to receive the driving force transmitted from 
the developing roller gear 9k. 

All the gears from the gear 9q to the toner gear 9s 
are idler gears. The gear 9q which meshes with the de- 
veloping roller gear 9k 3 anda small gear which is integral 
with the gear 9q, ar3 rotatively supported on a dowel 
40b which is integral with the image developing means 
gear holder 40. A large gear 9r which engages with the 
small gear 9q1, and a small gear 9r1 which is integral 
with the gear 9r, are rotatively supported on the dowel 
40c which is integral with the image developing means 
gear holder 40. The small gear 9r1 engages with the 
toner feeding gear 9s. The toner feeding gear 9s is ro- 
tatively supported on a dowel 40d which is a part of the 
image developing means gear holder 40. The toner 
feeding gear 9s has the shaft fitting portion 9s1 . The ton- 
er feeding gear 9s engages with a small gear 9s2. The 
small gear 9s2 is rotatively supported on a dowel 40e 
which is a part of the image developing means gear 
holder 40. The dowels 40b, 40c, 40d, and 40e have a 
diameter of approximately 5-6 mm, and support the 
corresponding gears of the gear train GT 

With the provision of the above described structure, 
the gears which constitute the gear train can be support- 
ed by a single component (image developing means 
gear holder 40). Therefore, when assembling the proc- 
ess cartridge B, the gear train GT can be partially pre- 
assembled onto the image developing means gear hold- 
er 40; compound components can be preassembled to 
simplify the main assembly process. In other words, 
first, the rod antenna 9h, and the toner stirring member 
9e are assembled into the image developing chamber 
frame 1 2, and then, the developing roller unit G and the 
gear box 9v are assembled into the developing station 
driving force transmission unit DG and the image devel- 
oping chamber frame 12, respectively, completing the 
image developing unit D. 

Referring to Figure 19, an alphanumeric reference 
12p designates an opening of the image developing 
chamber frame 12, which extends in the lengthwise di- 



rection of the image developing chamber frame 1 2. After 
the toner chamber frame 11 and the image developing 
chamber frame 12 are united, the opening 1 2p squarely 
meets with the opening 11 i of the toner chamber frame 

5 11 , enabling the toner held in the toner chamber frame 
11 to be supplied to the developing roller 9c. The afore- 
mentioned toner stirring member 9e and rod antenna 9h 
are disposed along one of the lengthwise edges of the 
opening 1 2p, across the entire length thereof. 

10 The materials suitable for the image developing 
chamber frame 12 is the same as the aforementioned 
materials suitable for the toner chamber frame 11 . 

(Structure of Electrical Contact) 

15 

Next, referring to Figures 8 : 9, 11 , 23 and 30, con- 
nection and positioning of the contacts which establish 
electrical connection between the process cartridge B 
and the image forming apparatus main assembly 14 as 

20 the former is installed into the latter will be described. A 
drum grounding mechanism for discharging the electric 
charge on the drum 7 to the main assembly 14 will be 
described hereinafter. 

Referring to Figure 8, the process cartridge B has 

2S a plurality of electrical contacts: (1 ) electrically conduc- 
tive charge bias contact 120 electrically connected to 
the charging roller shaft 8a to apply charge bias to the 
charging roller 8 from the apparatus main assembly 14; 
(2) electrically conductive development bias contact 121 

30 electrically connected to the developing roller 9c to ap- 
ply development bias to the developing roller 9c from 
the apparatus main assembly 14; (3) electrically con- 
ductive toner remainder detecting contact 122 electri- 
cally connected to the rod antenna 9h to detect the toner 

35 remainder. These four contacts 119-122 are exposed 
from the side or bottom wall of the cartridge frame. More 
specifically, they all are disposed so as to be exposed 
from the left wall or bottom wall of the cartridge frame, 
as seen from the direction from which the process car- 

40 tridge B is installed, being separated from each other by 
a predetermined distance sufficient to prevent electrical 
leak. The grounding contact 119 and the charge bias 
contact 121 belong to the cleaning unit C, and the de- 
velopment bias contact 121 and the toner remainder de- 

45 tection contact 122 belong to the image developing 
chamber frame 12. The toner remainder detection con- 
tact 122 doubles as a process cartridge detection con- 
tact through which the apparatus main assembly 1 4 de- 
tects whether or not the process cartridge B has been 

so installed in the apparatus main assembly 1 4. 

The charge bias contact 1 20 and the development 
bias contact 121 are formed of approximately 0.1 - 0.3 
mm thick electrically conductive metallic plate (for ex- 
ample, stainless steel plate and phosphor bronze plate), 

55 and are laid (extended) along the internal surface of the 
process cartridge. The charge bias contact 120 is ex- 
posed from the bottom wall of the cleaning unit C, on 
the side opposite to the side from which the process car- 
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tridge B is driven. The development bias contact 121 
and the toner remainder detection contact 1 22 are ex- 
posed from the bottom wall of the image developing unit 
D, also on the side opposite to the side from which the 
process cartridge B is driven. 5 

This embodiment will be described further in detail. 

As described above, in this embodiment, the helical 
drum gear 7b is provided at one of the axial ends of the 
photosensitive drum 7 as illustrated in Figure 11. The 
drum gear 7b engages with the developing roller gear 10 
9k to rotate the developing roller 9c. As it rotates, it gen- 
erates thrust in the direction (indicated in an arrow mark 
d in Figure 11). This thrust pushes the photosensitive 
drum 7, which is disposed in the cleaning chamber 
frame 13 with a slight play in the longitudinal direction, is 
toward the side on which the drum gear 7b is mounted. 
As a result, the outward edge 7bl of the drum gear 7b 
remains in contact with the surface of the inward end of 
the bearing 38 fixed to the cleaning chamber frame 1 3. 
Thus, the position of the photosensitive drum 7 relative 20 
to the process cartridge B in the axial direction of the 
photosensitive drum 7 is regulated. The drum shaft 7a 
extends into the base drum 7d (aluminum drum in this 
embodiment) coated with a photosensitive layer 7e, 
along the axial line. 

The charge bias contact 120 is attached to the 
cleaning chamber frame 13, adjacent to where the 
charging roller 8 is supported (Figure 8). Referring to 
Figure 23, the charge bias contact 120 is electrically in 
contact with the shaft 8a of the charging roller 8 by way 
of a compound spring 8b which is in contact with the 
charge roller shaft 8a. This compound spring 8b is con- 
stituted of a compression spring portion 8b1 and an in- 
ternal contact portion 8b2. The compression coil portion 
8b1 is placed between the spring seat 120b and a charg- 
ing roller bearing 8c. The internal contact portion 8b2 
extends from the spring seat side end of the compres- 
sion spring portion 8b1 and presses on the charge roller 
shaft 8a. The charging roller bearing 8c is slidably fitted 
in a guide groove 13g, and the spring seat 120b is lo- 
cated at the closed end of the guiding groove 1 3g. The 
guide groove 13g extends in the direction of an imagi- 
nary line which runs through the centers of the cross- 
sections of the charging roller 8 and photosensitive 
drum 7, the center line of the guiding groove 3g substan- 
tially coinciding with this imaginary line. Referring to Fig- 
ure 23, the charge bias contact 120 enters the cleaning 
chamber frame 13 at the location where it is exposed, 
runs along the internal wall of the cleaning chamber 
frame 13, bends in the direction which intersects with 
the direction in which the charge roller shaft 8a of the 
charging roller 8 is moved, and ends at the spring seat 
120b. 

Next, the development bias contact 121 and the 
toner remainder detection contact 1 22 will be described. 
Both contacts 1 21 and 1 22 are disposed on the bottom 
surface (surface of the image developing unit D, which 
faces downward when the process cartridge B is in the 
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apparatus main assembly 14) of the image developing 
unit D, on the same side as the side plate 13k of the 
cleaning chamber frame 13. The aforementioned third 
portion 1 21 e of the development contact 1 21 , that is, the 
portion exposed from the image developing unit D, is 
disposed so as to oppose the charge bias contact 120 
across the spur gear 7n. As described previously, the 
development bias contact 121 is electrically in contact 
with the developing roller 9c through the coil spring type 
contact 91 which is electrically in contact with the length- 
wise end of the developing roller 9c (Figure 18). 

Figure 38 schematically illustrates the relationship 
between the thrusts generated by the drum gear 7b and 
the developing roller gear 9k and the development bias 
contact 1 21 . As stated before, the photosensitive drum 
7 is shifted in the direction of the arrow mark d in Figure 
38 as the process cartridge B is driven. As a result, the 
end surface of the photosensitive drum 7 on the drum 
gear 7b side remains in contact with the end surface of 
the bearing 38 (Figure 32) which is not illustrated in Fig- 
ure 38; the position of the photosensitive drum 7 in terms 
of the lengthwise direction thereof becomes fixed. On 
the other hand, the developing roller gear 9k which 
meshes with the drum gear 7b is thrusted in the direction 
of an arrow mark e, which is opposite to the direction of 
the arrow mark d. As a result, it presses the coil spring 
type contact 91 which is pressing the development bias 
contact 121. Consequently, the pressure generated by 
the coil spring type contact 91 in the direction of an arrow 
mark f, that is, in the direction to press the developing 
roller 9c against developing roller bearing 9j, is reduced. 
Thus, it is assured that the coil spring type contact 91 
and the development bias contact 121 never fail to re- 
main in contact with each other, while the friction be- 
tween the end surfaces of the developing roller 9c and 
developing roller bearing 9j is reduced to allow the de- 
veloping roller 9c to rotate smoothly. 

The toner remainder detection contact 122 illustrat- 
ed in Figure 8 is attached to the image developing cham- 
ber frame 12, being exposed on the upstream side of 
development bias contact 121 relative to the direction 
in which the process cartridge B is inserted (direction of 
an arrow mark X in Figure 9). As is evident from Figure 
19, the toner remainder detection contact 122 is a part 
of the rod antenna 9h which is formed of electrically con- 
ductive material such as metallic wire and is extended 
in the lengthwise direction of the developing roller 9c. 
As described previously, the rod antenna 9h stretches 
across the entire length of the developing roller 9c, hold- 
ing a predetermined distance from the developing roller 
9c. It comes in contact with the toner detection contact 
member 1 26 of the apparatus main assembly 14 as the 
process cartridge B is inserted into the apparatus main 
assembly 1 4. The capacitance between the rod antenna 
9h and the developing roller 9c changes according to 
the amount of the toner prevent between the two. There- 
fore, the change in this capacitance is detected as po- 
tential difference by a control section (unillustrated) 
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electrically connected to the toner detection contact 
member 126 of the apparatus main assembly 14 to de- 
termine the amount of the toner remainder. 

The toner remainder means an amount of toner 
which induces a predetermined amount of capacitance 
when the toner is placed between the developing roller 
9c and the rod antenna 9h. In other word, the control 
section detects that the amount of the toner in the toner 
container 11 A has been reduced to a predetermined 
amount; the control section of the apparatus main as- 
sembly 14 detects through the toner remainder detec- 
tion contact 122 that the capacitance has reached the 
first predetermined value, and therefore, determines 
that the amount of the toner within the toner container 
1 1 A has dropped to a predetermined amount. Upon de- 
tecting that the capacitance has reached the first value, 
the control section of the apparatus main assembly 1 4 
informs the user that the process cartridge B should be 
replaced; for example, it flashes an indicator light or 
sounds a buzzer On the contrary, when the control sec- 
tion detects that the capacitance shows a predeter- 
mined second value which is smaller than the predeter- 
mined first value, it determines that the process car- 
tridge B has been installed in the apparatus main as- 
sembly 14. It does not allow the image forming operation 
of the apparatus main assembly 14 to be started unless 
it detects the completion of the process cartridge B in- 
stallation in the apparatus main assembly 14. 

The control section may be enabled to inform the 
user of the absence of the process cartridge B in the 
apparatus main assembly 1 4, by flashing an indicator 
light, for example. 

Next, connection between the electrical contacts of 
the process cartridge B and the electrical contact mem- 
bers of the apparatus main assembly 14 will be de- 
scribed. 

Referring to Figure 9, disposed on the internal sur- 
face of on the left-hand side wall of the cartridge accom- 
modating space S in the image forming apparatus A are 
four contact members which come in contact with the 
aforementioned contacts 120 - 122 as the process car- 
tridge B is inserted into the apparatus main assembly 
14; a charge bias contact member 124 which comes 
electrically in contact with the charge bias contact 120; 
a development bias contact member 125 which electri- 
cally come in contact with the development bias contact 
121 ; and a toner detection contact member 126 which 
comes electrically in contact with the toner remainder 
detection contact 1 22. 

As illustrated in Figure 9, the development bias con- 
tact member 1 25, the toner detection contact member 
126, and the charging roller contact member 124 are 
disposed, facing upward, on the bottom surface of the 
cartridge accommodating space S, below the guide por- 
tion 16a and adjacent to the left-hand side wall. They 
are enabled to move elastically in the vertical direction. 

At this point., the positional relationship between 
each contact and the guide will be described. 



Referring to Figure 6 which illustrates the process 
cartridge B in a substantially horizontal position, the ton- 
er remainder detection contact 122 is at the lowest level. 
The development bias contact 121 is positioned higher 

s than the toner remainder detection contact 1 22, and the 
charge bias contact 120 is positioned higher than the 
development bias contact 121. The rotation controlling 
guide 1 3bL and the cylindrical guide 1 3aL are positioned 
higher than the charge bias contact 120, being approx- 

10 imately at the same level. In terms of the direction (indi- 
cated by the arrow mark X) in which the process car- 
tridge B is inserted, positioned most upstream is the ton- 
er remainder detection contact 122, and the rotation 
controlling guide 13bL, the development bias contact 

is 1 21 , the cylindrical guide 1 3aL, and the charge bias con- 
tact 1 20, are disposed in this order toward downstream. 
With the provision of this positional arrangement, the 
charge bias contact 1 20 is positioned close to the charg- 
ing roller 8; the development bias contact 121 , close to 

20 the developing roller 9c; and the toner remainder detec- 
tion contact 122, close to the rod antenna 9h. In other 
words, the distance between each contact and the re- 
lated component can be reduced without intricately lay- 
ing a long electrode in the process cartridge B and the 

2S image forming apparatus main assembly 1 4. 

The dimension of the actual contact area of each 
contact is as follows. The charge bias contact 1 20 meas- 
ures approximately 10.0 mm in both the horizontal and 
vertical directions; the development bias contact 121, 

30 approximately 6.5 mm in the vertical direction and ap- 
proximately 7.5 mm in the horizontal direction; and the 
toner remainder detection contact 122, 2.0 mm in diam- 
eter and approximately 18.0 mm in the horizontal direc- 
tion. The charge bias contact 120 and the development 

35 bias contact 121 are rectangular. In measuring the di- 
mension of the contact area, "vertical" means the direc- 
tion parallel to the direction X in which the process car- 
tridge B is inserted, and "horizontar means the direction 
perpendicular to the direction X. 

40 The toner remainder detection contact member 1 26 
is also an electrically conductive plate spring. It is dis- 
posed adjacent to the guide portion 16a, being next to 
the guide portion 1 6a in terms of the horizontal direction, 
but below in terms of the vertical direction. The other 

45 contact members 1 24 and 1 25 are also disposed adja- 
cent to the guide portion 16a, being slightly farther away 
from the guide portion 16a than the toner remainder de- 
tection contact member 126 is terms of the horizontal 
direction, and below the guide portion 16a in terms of 

50 the vertical direction. The contact members 1 24 and 1 25 
are provided with a compression type coil spring 129, 
and therefore, they project upward from their holders 
127. This arrangement will be described more specifi- 
cally referring to the charging roller contact member 

55 1 24. Referring to the enlarged view of the charging roller 
contact member 124 in Figure 30, the charging roller 
contact member 1 24 is placed in the holder 1 27 so that 
it is allowed to project upward from the holder 1 27 with- 
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out slipping out. Then, the holder 1 27 is fixed to the elec- 
trical substrate 1 28 attached to the apparatus main as- 
sembly 14. The contact member 124 is electrically con- 
nected to the wiring pattern through an electrically con- 
ductive compression type coil spring 129. 

Before the process cartridge B inserted in the image 
forming apparatus A is guided to a predetermined posi- 
tion by the guide portion 16a, the contact members 124 
- 1 26 of the image forming apparatus A remain projected 
by the springs as far as they are allowed to project. In 
this state, none of the contact members 123 - 126 is in 
contact with their counterparts, that is, the contacts 120 
- 1 22 of the process cartridge B. As the process car- 
tridge B is inserted farther, the contact members 124 - 
126 come in contact with the corresponding contacts 
120 - 122 of the process cartridge B one by one. Then, 
as the cylindrical guide 1 3aL of the process cartridge B 
is fitted into the positioning groove 16b by additional in- 
ward movement of the process cartridge B, the contact 
members 124 - 126 of the apparatus main assembly 14 
are pushed down by the corresponding contacts 120 - 
1 22 of the process cartridge B against the elastic force 
of the compression type coil springs 129 in the holder 
1 27. As a result, the contact pressures between the con- 
tact members 1 24 - 1 26 and the corresponding contacts 
120-122 are increased. 

As described above, according to this embodiment 
of the present invention, as the process cartridge B is 
guided to a predetermined position in the apparatus 
main assembly 1 4 by the guide member 1 6, the contacts 
of the process cartridge B reliably make contact with the 
contact members of the apparatus main assembly 14. 

As the process cartridge B is installed in the prede- 
termined position, the charge bias contact 120 and the 
charging roller contact member 124 becomes electrical- 
ly connected to allow high voltage (voltage composed 
by superposing AC voltage and DC voltage) to be ap- 
plied to the charging roller 8. The development bias con- 
tact 121 and the development bias contact member 1 25 
make electrical connection to each other to allow high 
voltage to be applied to the developing roller 9c. The 
toner remainder detection contact 1 22 comes electrical- 
ly in contact with the toner detection contact member 
1 26, and information reflecting the capacitance between 
the developing roller 9c and the rod antenna 9h (contact 
122) is transmitted to the apparatus main assembly 14 
through the contact 1 22. 

Further, said contacts of the process cartridge B are 
positioned on one side of the cartridge frame. Therefore, 
the mechanical members and the electrical wiring mem- 
bers of the image forming apparatus main assembly 14 
and the process cartridge B can be separately posi- 
tioned on the appropriate sides of the cartridge accom- 
modating space S, and the process cartridge B, to re- 
duce the number ol assembly steps and simplify the 
maintenance. 

As the lid 35 is closed after the process cartridge B 
is inserted into the image forming apparatus main as- 



sembly 1 4, the coupling device on the process cartridge 
side connects with the coupling device on the apparatus 
main assembly side in synchronism with the movement 
of the lid 35, enabling the photosensitive drum 7 and the 
s like to receive driving force from the apparatus main as- 
sembly 14 to be rotated. 

Further, positioning each electrical contact in the 
above described manner makes it possible to reduce 
the distance the corresponding electrode must be rout- 
to ed in the cartridge frame. 

(Coupling and Driving Structure) 

The description will be made as to a structure of 
15 coupling means which is a drive transmissbn mecha- 
nism for transmitting the driving force to the process car- 
tridge B from the main assembly 1 4 of the image forming 
apparatus. 

Referring to Figure 11 , there is shown a longitudinal 
sectional view of a coupling portion wherein the photo- 
sensitive drum 7 is mounted to the process cartridge B. 

Cartridge side coupling means is provided to one 
longitudinal end of the photosensitive drum 7 mounted 
to the process cartridge B, as shown in Figure 11. The 
coupling means is in the form of a male coupling shaft 
37 (circular column configuration) formed on a drum 
flange 36 fixed to the one end of the photosensitive drum 
7. The end surface 37al of the projection 37a is parallel 
with the end surface of the male shaft 37. The male shaft 
37 is engageable with a bearing 38 to function as a drum 
shaft. In this example, the drum flange 36, male coupling 
shaft 37 and the projection 37a are integrally formed. 
The drum flange 36 is integrally provided with a helical 
drum gear 7b to transmit the driving force to the devel- 
oping roller 9c in the process cartridge B. Therefore, as 
shown in Figure 11, the drum flange 36 is an integrally 
molded product of plastic resin material having a drum 
gear (helical gear) 7b, male shaft 37, and the projection 
37a to constitute a driving force transmitting part having 
a function of transmitting a driving force. 

The projection 37a has a configuration of twisted 
prism, and more particularly, it has a cross-section of 
substantially equilateral triangle, and is gradually twist- 
ed to a small extent in the axial direction. The comer 
portion of the prism is rounded. The recess 39a for en- 
gaging with the projection 37a has a cross-section of 
polygonal shape, and is gradually twisted to a small ex- 
tent in the axial direction. The projection 37a and the 
recess 39a are twisted in the same direction with the 
same twisting pitch. The section of said recess 39a is of 
a substantially triangular shape in this embodiment. The 
recess 39a is provided in a female coupling shaft 39b 
which is integral with a gear 43 in the main assembly 14 
of the apparatus. The female coupling shaft 39b is ro- 
tatable and movable in the axial direction relative to the 
main assembly 14 of the apparatus. With this structure 
of this example, when the process cartridge B is mount- 
ed to the main assembly 14 of the apparatus, the pro- 
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jection 37a enters the recess 39a provided in the main 
assembly 14 (Figure 40, (a)). When the recess 39a 
starts to rotate, the recess 39a and the projection 37a 
are brought into engagement with each other. When the 
rotating force oft recess 39a is transmitted to the projec- 
tion 37a, the edge lines 37a2 of the substantially equi- 
lateral triangle projection 37a and the inner surfaces 
39a2 of the recess 39a, are uniformly contacted to each 
other, and therefore, the axes are aligned (Figure 40, 
(b)). To accomplish this, the diameter of the circum- 
scribed circle R0 of the male coupling projection 37a is 
larger than that of the inscribed circle R1 of the female 
coupling recess 39a, and is smaller than that of the cir- 
cumscribed circle R2 of the female coupling recess 39a. 
The twisting produces such a force that projection 37a 
is pulled toward the recess 39a, so that end surface of 
the projection 37a1 is abutted to the bottom 39a1 ol the 
recess 39a. Thus, a thrust force is produced to urge the 
drum gear 7b in the direction of an arrow d, and there- 
fore, the photosensitive drum 7 integral with the projec- 
tion 37a is stably positioned in the main assembly 14 of 
the image forming apparatus both in the axial direction 
and in the radial direction. 

In this example, the twisting direction of the projec- 
tion 37a is opposite from the rotational direction ol the 
photosensitive drum 7 in the direction from the bottom 
trunk of the projection 37a toward the free end thereof, 
as seen from the photosensitive drum 7;the twisting di- 
rection of the recess 39a is opposite in the direction from 
the inlet of the recess 39a toward the inside; and the 
twisting direction of the drum gear 7b of the drum flange 
36 is opposite from the twisting direction of the projec- 
tion 37a. 

The male shaft 37 and the projection 37a are pro- 
vided on the drum flange 36 such that when the drum 
flange 36 is mounted to end of the photosensitive drum 
7, they are coaxial with the axis of the photosensitive 
drum 7. Designated by 36b is an engaging portion which 
is engaged with the inner surface of the drum cylinder 
7d when the drum flange 36 is mounted to the photo- 
sensitive drum 7. The drum flange 36 is mounted to the 
photosensitive drum 7 by crimping or bonding. The cir- 
cumference of the drum cylinder 7d is coated with a pho- 
tosensitive layer 7e. 

As described hereinbefore, the process cartridge B 
of this embodiment is as follows: 

A process cartridge detachably mountable to a 
main assembly of an forming apparatus 14, wherein 
said main assembly includes a motor 61 , a main assem- 
bly side gear 43 for receiving driving force from said mo- 
tor 61 and a hole 39a defined by twisted surfaces, said 
hole 39a being substantially coaxial with said gear 43; 
an electrophotographic photosensitive drum 7; 

process means (8, 9, 10) actable on said photosen- 
sitive drum 7; and 

a twisted projection 37 engageable with said twisted 
surfaces, said projection 37 being provided at a lon- 



gitudinal end of said photosensitive drum 7, wherein 
when said main assembly side gear 43 rotates with 
said hole 39a and projection 37 engaged with each 
other, rotational driving force is transmitted from 
s said gear 43 to said photosensitive drum 7 through 
engagement between said hole 39a and said pro- 
jection 37. 

The twisted projection 37 is provided at a longitudi- 
io nal end of said photosensitive drum 7, and has a non- 
circular cross-section and substantially coaxial with a ro- 
tation axis of said photosensitive drum 7, wherein said 
projection 37 of said photosensitive drum 7 has such a 
dimension and configuration that it can take a first rela- 
ys tive rotational position with respect to a recess 39a of 
the driving rotatable member (main assembly side gear 
43) in which relative rotational movement therebetween 
is permitted, and a second relative rotational position 
with respect to said recess 39a of said driving rotatable 
member in which relative rotational movement is pre- 
vented in one rotational direction, while the rotation axis 
of said driving rotatable member and the rotation axis of 
said photosensitive drum 7 are substantially aligned. 

As described in the foregoing, a spur gear 7n is fixed 
to the other end of the photosensitive drum 7. 

Examples of the material of the spur gear 7n and 
the drum flange 36 include polyacetal (polyacetal), poly- 
carbonate (polycarbonate), polyamide (polyamide) and 
polybutylene terephthalate (polybutylenetelephthalate) 
or another resin material. However, another material is 
usable. 

Around the projection 37a of the male coupling shaft 

37 of the process cartridge B, there is provided a cylin- 
drical projection 38a (cylindrical guide 13aR) coaxial 
with the male shaft 37 , which projection 38a is integral 
with a bearing 38 fixed to a cleaning frame 13. The pro- 
jection 37a of the male coupling shaft 37 is protected 
when, for example, the process cartridge B is mounted 
or demounted, and therefore, it is not damaged or de- 
formed. Thus, the possible play or vibration during driv- 
ing through the coupling due to damage of the projection 
37a, can be prevented. 

The bearing 38 may function as a guiding member 
when the process cartridge B is mounted or demounted 
relative to the main assembly 14 of the image forming 
apparatus. More particularly, when the process car- 
tridge B is mounted to the main assembly 14 of the im- 
age forming apparatus, the projection 38a of the bearing 

38 and the side guide portion 1 6c of the main assembly 
are contacted, and the projection 38a functions to posi- 
tion the process cartridge B to the mounting position 
(guide 1 3aR) to facilitate the mounting and demounting 
of the process cartridge B relative to the main assembly 
14 of the apparatus. When the process cartridge B is 
mounted to the mounting position, the projection 38a is 
supported by a positioning groove 16d formed in the 
guide portion 16c. 

Among the photosensitive drum 7, drum flange 36 
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and the male coupling shaft 37, there is a relation shown 
in Figure 11 . More particularly, H > F > M, and E > N, 

where H is an outer diameter of the photosensitive 
drum 7; E is circle diameter of a dedendum of the drum 
gear 7b; F is a diameter of the bearing of the photosen- 
sitive drum 7 (an outer diameter of the shaft portion of 
the male coupling shaft 37, and an inner diameter of the 
bearing 38); M is a circumscribed circle diameter of the 
male coupling projection 37a; and N is a diameter of the 
engaging portion between the photosensitive drum 7 
and the drum flange 36 (the inner diameter of the drum). 

By H > F, the sliding load torque at the bearing por- 
tion can be reduced than when the drum cylinder 7d is 
born; by F > M, the mold structure can be simplified since 
no undercut portion is provided, in view of the fact that 
when the flange portion is molded, the mold is divided 
normally in the direction of a direction of arrow p in the 
Figure. 

By E > N, the mold configuration of the gear portion 
is formed above the left mold as seen in the direction of 
mounting of the process cartridge B, and therefore, the 
right-hand mold can be simplified to improve the dura- 
bility of the mold. 

The main assembly 14 of the image forming appa- 
ratus is provided with coupling means of the main as- 
sembly. The coupling means of the main assembly has 
a female coupling shaft 39b (circular column configura- 
tion) at a position aligned with the rotation axis of the 
photosensitive drum when the process cartridge B is in- 
serted (Figure 11, 25). The female coupling shaft 39b, 
as shown in Figure 1 1 , is a driving shaft integral with a 
targe gear 43 for transmitting the driving force to the pho- 
tosensitive drum 7 from the motor 61 . The female shaft 
39b is projected from the lateral edge of the large gear 
43 at the center of rotation of the large gear 43. In this 
example, the large gear 43 and the female coupling 
shaft 39b are integrally molded. 

The large gear 43 in the main assembly 14 is a hel- 
ical gear, which is in meshing engagement with a small 
helical gear 62 fixed to or integral with the shaft 61a of 
the motor 61 ; the twisting directions and the inclination 
angles thereof are such that when the driving force is 
transmitted from the small gear 62, female shaft 39b is 
moved toward the male shaft 37 by the thrust force pro- 
duced. Thus, when the motor 61 is driven for the image 
formation, the female shaft 39b is moved toward the 
male shaft 37 by the thrust force to establish engage- 
ment between the recess 39a and the projection 37a. 
The recess 39a is provided at the end of the female shaft 
39b in alignment with the center of rotation of the female 
shaft 39b. 

In this embodiment, the driving force is directly 
transmitted from the small gear 62 of the motor shaft 
61a to the large gear 43, but it may be transmitted 
through a speed reduction gear train, belt-pulley means, 
a couple of friction rollers, a combination of a timing belt 
and a pulley. 

Referring to Figure 24, 27 to Figure 29, the descrip- 



tion will be made as to a structure for engaging the re- 
cess 39a and the projection 37a in interrelation with the 
closing operation of the openable cover 35. 

As shown in Figure 29, a side plate 67 is fixed be- 
5 tween the large gear 43 and the side plate 66 in the main 
assembly 14, and the female coupling shaft 39b coaxi- 
ally integral with the large gear 43 is rotatably supported 
by the side plates 66, 67. An outer cam 63 and an inner 
cam 64 are closely inserted into between the large gear 
10 43 and the side plate 66. The inner cam 64 is fixed to 
the side plate 66, and the outer cam 63 is rotatably en- 
gaged with the female coupling shaft 39b. The surfaces 
of the outer cam 63 and the inner cam 64 which are sub- 
stantially perpendicular to the axial direction and which 
is are faced to each other, are cam surfaces, and are 
screw surfaces coaxial with the female coupling shaft 
39b and are contacted to each other. Between the large 
gear 43 and the side plate 67, a compression coil spring 
68 is compressed and fitted around the female coupling 
20 shaft 39b. 

As shown in Figure 27, an arm 63a is extended from 
an outer periphery of the outer cam 63 in a radial direc- 
tion, and an end of the arm 63a is coupled with an end 
of a link 65 by a pin 65a at a position opposite from the 
25 opening side when the openable cover 35 is closed. The 
other end of the link 65 is combined with an end of the 
arm 63a by a pin 65b. 

Figure 28 is a view as seen from the right in Figure 
27, and when the openable cover 35 is closed, the link 
30 65, outer cam 63 and the like are at the positions shown 
in the Figure, where the male coupling projection 37a 
and the recess 39a are engaged so that driving force 
can be transmitted from the large gear 43 to the photo- 
sensitive drum 7. When the openable cover 35 is 
35 opened, the pin 65a is rotated upward about the fulcrum 
35a, so that arm 63a is pulled up through the link 65, 
and the outer cam 63 is rotated; thus, relative sliding 
motion is caused between the outer cam 63 and the in- 
ner cam 64 to move the large gear 43 away from the 
40 photosensitive drum 7. At this time, the large gear 43 is 
pushed by the outer cam 63, and is moved against the 
compression coil spring 68 mounted between the side 
plate 67 and the large gear 39, by which the female cou- 
pling recess 39a is disengaged from the male coupling 
45 projection 37a as shown in Figure 29 to release the cou- 
pling to bring the process cartridge B into demountable 
state. 

On the contrary, when the openable cover 35 is 
closed, the pin 65a connecting the link 65 with the open- 

50 able cover 35, is rotated downward about the fulcrum 
35a, and the link 65 is moved downward to push the arm 
63a down, so that outer cam 63 is rotated in the opposite 
direction, by which the large gear 43 is moved to the left 
by the spring 68 to a position shown in Figu re 28, so that 

ss large gear 43 is set again at a position of Figure 28, and 
the female coupling recess 39a is engaged with the 
male coupling projection 37a to re-establish a drive 
transmittable state. Thus, the demountable state and 
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the drive transmittable state of the process cartridge B 
are established in response to opening and closing of 
the openable cover 35. When the outer cam 63 is rotated 
in the opposite direction by the closing of the openable 
cover 35 to move the large gear 43 to the left from the s 
position of Figure 29, the female coupling shaft 39b and 
the end surface of the male coupling shaft 37 may be 
abutted to each other so that male coupling projection 
37a and the female coupling recess 39a may not be en- 
gaged with each other. However, they will be brought 10 
into engagement as soon as starting of the image form- 
ing apparatus A, as will be described hereinafter. 

Thus, in this embodiment, when the process car- 
tridge B is mounted to or demounted from the main as- 
sembly 14 of the apparatus, the openable cover 35 is is 
opened. In interrelation with the opening and closing of 
the openable cover 35, the female coupling recess 39a 
is moved in the horizontal direction (the direction of ar- 
row j). When the process cartridge B is mounted to or 
demounted from the main assembly 14, the coupling 20 
(37a, 39a) of the main assembly 1 4 and the process car- 
tridge B are not to be engaged. And, they should not be 
engaged. Thus, the mounting-and-demounting of the 
process cartridge B relative to the main assembly 1 4 can 
be carried out smoothly. In this example, the female cou- 25 
pling recess 39a is urged toward the process cartridge 
B by the large gear 43 being urged by the compression 
coil spring 68. When the male coupling projection 37a 
and the recess 39a are to be brought into engagement, 
they may be abutted to each other, and therefore, they 30 
are not properly engaged. When, however, the motor 61 
is first rotated after the process cartridge B is mounted 
to the main assembly 14, the female coupling recess 
39a is rotated, by which they are instantaneously 
brought into engagement. 35 

The description will be made as to the configura- 
tions of the projection 37a and the recess 39a constitut- 
ing the engaging portion of the coupling means. 

The female coupling shaft 39b provided in the main 
assembly 1 4 is movable in the axial, as described here- 40 
inbefore, but it not movable in the radial direction (radial 
direction). The process cartridge B is movable in its lon- 
gitudinal direction and the cartridge mounting direction 
(x direction (Figure 9)) when it is mounted in the main 
assembly. In the longitudinal direction, the process car- 45 
tridge B is permitted to move between the guiding mem- 
bers 1 6R, 16L provided in the cartridge mounting space 
S. 

When the process cartridge B is mounted to the 
main assembly 1 4, a portion of a cylindrical guide 13aL 50 
(Figure 6, 7 and Figure 9) formed on the flange 29 
mounted to the other longitudinal end of the cleaning 
frame 13, is fitted substantially without gap into the po- 
sitioning groove 16b (Figure 9) of the main assembly 14 
to accomplish correct positioning, and the spur gear 7n ss 
fixed to the photosensitive drum 7 is brought into mesh- 
ing engagement with a gear (unshown) for transmitting 
the driving force to the transfer roller 4. On the other 



hand, at one longitudinal end (driving side) of the pho- 
tosensitive drum 7, a cylindrical guide 13aR formed on 
the cleaning frame 13, is supported by a positioning 
groove 16d provided in the main assembly 14. 

By the cylindrical guide 1 3aR being supported in the 
positioning groove 16d of the main assembly 14, the 
drum shaft 7a and the female shaft 39b are aligned with 
the deviation not more than 2.00 mm, so that first align- 
ing function in the coupling action process is accom- 
plished. 

By closing the openable cover 35, the female cou- 
pling recess 39a is moved horizontally to enter the pro- 
jection 37a. 

Then, at the driving side (coupling side), the posi- 
tioning and the drive transmission are carried out as fol- 
lows. 

When the driving motor 61 of the main assembly 14 
is rotated, the female coupling shaft 39b is moved to- 
ward the male coupling shaft 37 (the direction opposite 
from the direction of arrow d in Figure 11 ), and when the 
phase alignment is reached between the male coupling 
projection 37a and the recess 39a (in this embodiment, 
the projection 37a and the recess 39a have substantially 
equilateral triangle configurations, the phase alignment 
is reach at each 120 degrees rotation), they are brought 
into engagement, so that rotating force is transmitted to 
the process cartridge B from the main assembly 14 
(from the state shown in Figure 29 to the state shown in 
Figure 28). 

The sizes of the equilateral triangles of the male 
coupling projection 37a and the recess 39a are different, 
more particularly, the cross-section of the triangular re- 
cess of the female coupling recess 39a is larger than 
the cross-section of the triangular projection of the male 
coupling projection 37a, and therefore, they are smooth- 
ly bought into engagement. 

The lower limit of the inscribed circle diameter of the 
triangular shape of the projection is about 8.0 mm from 
the standpoint of the necessary rigidity, and in this em- 
bodiment, it is 8.5 mm, and the inscribed circle diameter 
of the triangular shape of the recess is 9.5 mm, so that 
gap is 0.5 mm. 

In order to establish engagement of coupling with 
small gap, it is desirable to establish a certain degree of 
alignment before the engagement. 

In this embodiment, in order to provide the concen- 
tricity of 1 .0 mm desirable for the engagement with the 
gap of 0.5 mm, the projection length of the projection 38 
of the cylindrical bearing is made longer than the pro- 
jection length of the male coupling projection 37a : and 
the outside circumference of the female shaft 39a is 
guided by more than two projected guides 13aR4 pro- 
vided in the projection 38a of the bearing, by which the 
concentricity before the coupling engagement between 
the projection 37 and the female shaft 39a is maintained 
at less than 1 .0 mm, so as to stabilize the engaging ac- 
tion of the coupling (second aligning function). 

When the image forming operation is started, the 
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female coupling shaft 39b is rotated while the male cou- 
pling projection 37a is in the recess 39a, the inner sur- 
faces of the female coupling recess 39a are brought into 
abutment to the three edge lines of the substantially 
equilateral triangular prism of the projection 37a, so that 
driving force is transmitted. At this time, the male cou- 
pling shaft 37 is moved to be aligned with the female 
shaft 39b such that inner su rf aces of the female coupling 
recess 39a of the regular prism are uniformly contacted 
to the edge lines of the projection 37a. 

Thus, the alignment between the male coupling 
shaft 37 and the female shaft 39b, are automatically es- 
tablished by the actuation of the motor 61 . By the driving 
force transmitted to the photosensitive drum 7, the proc- 
ess cartridge B tends to rotate, by which a regulating 
abutment 13j (Figures 4, 5, Figures 6, 7 and Figure 30) 
formed on the upper surface of the cleaning frame 1 3 of 
the process cartridge B, is urged to the fixing member 
25 (Figures 9, 10 and Figure 30) fixed to the main as- 
sembly 1 4 of the image forming apparatus, thus correct- 
ly positioning the process cartridge B relative to the main 
assembly 14. 

When the driving is not effected (image forming op- 
eration is not carried out), the gap is provided in the ra- 
dial direction between the male coupling projection 37a 
and the recess 39a, so that engagement and disen- 
gagement of the coupling are easy. When the driving is 
effected, the urging force is provided with stabilization, 
so that play or vibration there can be suppressed. 

In this embodiment, the male coupling projection 
and recess have substantially the equilateral triangle 
shapes, but the same effects can be provided when they 
are substantially regular polygonal configuration. Sub- 
stantially regular polygonal configuration is desirable 
since then the positioning can be effected with high pre- 
cision, but this is not limiting, and another polygonal 
shape is usable if the engagement is established with 
axial force. The male coupling projection may be in the 
form of a male screw having a large lead, and the female 
coupling recess may be in the form of a complementary 
female screw. In such a case, triangle male and female 
screws having three leads corresponds the foregoing 
male coupling projection and female recess. 

When the male coupling projection and the female 
recess are compared, the projection is more easily dam- 
aged, and has poorer mechanical strength. In view of 
this, this embodiment is such that male coupling projec- 
tion is provided in the exchangeable process cartridge 
B, and the female coupling recess is provided in the 
main assembly 1 4 of the image forming apparatus which 
is required to have a higher durability than the process 
cartridge. However, the process cartridge B may have 
a recess, and the main assembly may have the projec- 
tion, correspondingly. 

Figure 33 is a perspective view showing in detail the 
mounting relation between the right-hand guiding mem- 
ber 13R and the cleaning frame 13; Figure 34 is a lon- 
gitudinal sectional view wherein the right-hand guiding 



member 1 3R is mounted to the cleaning frame 1 3; and 
Figure 35 shows a part of a right side of the cleaning 
frame 13. Figure 35 is a side view showing an outline of 
a mounting portion of a bearing 38 integrally formed with 

s the right-hand guiding member 1 3R. 

The description will be made as to the mounting to 
the cleaning frame 1 3 shown in Figure 11 illustrating the 
right-hand guiding member 13R (38) having the integral 
bearing 38, and as to the mounting of the photosensitive 

10 drum 7 to the cleaning frame 1 3. 

A rear surface of the right-hand guiding member 
13R has an integral bearing 38 concentric with the cy- 
lindrical guide 13aR and having a small diameter, as 
shown in Figures 33, 34. The bearing 38 is extended to 

is a cylindrical end thereof through a disk member 1 3aR3 
provided at an axially (longitudinally) middle portion of 
the cylindrical guide 38aR. Between the bearing 38 and 
the cylindrical guide 13aR, a circular groove 38aR4 
open to inside of the cleaning frame 13, is formed. 

20 As shown in Figure 33, 35, a side surface of the 
cleaning frame 13 is provided with a partly circular cy- 
lindrical shape hole 13h for receiving the bearing, and 
the lacking circle portion 1 3hl has faced end portions 
with a gap therebetween smaller than the diameter of 

25 the bearing mounting hole 13h and larger than the di- 
ameter of the coupling projected shaft 37. Since the cou- 
pling projected shaft 37 is engaged with the bearing 38, 
it is spaced from the bearing mounting hole 13h. A po- 
sitioning pin 1 3h2 is formed integrally on the side sur- 

30 face of the cleaning frame 13, and is fitted closely into 
the flange 1 3aR1 of the guiding member 13R. By dosing 
so, the photosensitive drum 7 in the form of an unit can 
be mounted to the cleaning frame 13 in a transverse di- 
rection crossing with the axial direction (longitudinal di- 
ss rection), and the position of the right-hand guiding mem- 
ber 13R is correctly determined relative to the cleaning 
frame when the right-hand guiding member 13R is 
mounted to the cleaning frame 1 3 in the longitudinal di- 
rection. 

40 When the photosensitive drum 7 unit is to be mount- 
ed to the cleaning frame 1 3, the photosensitive drum 7 
unit is moved in the direction crossing with the longitu- 
dinal direction, as shown in Figure 33, to insert it into 
the bearing mounting hole 13h while moving the male 

45 coupling shaft 37 through the lacking circle portion 1 3h1 
with the drum gear 7b being inside the cleaning frame 
13. With this state, the drum shaft 7a integral with the 
left-hand guide 13aL shown in Figure 11 inserted 
through a lateral edge 1 3k of the cleaning frame 1 3 to 

50 be engaged with the spur gear 7n, and a small screw 
13d is threaded through the flange 29 of the guide 1 3aL 
into the cleaning frame 1 3, thus fixing the guide 1 3aL to 
the cleaning frame to support one end portion of the pho- 
tosensitive drum 7. 

ss Then, the outer periphery of the bearing 38 integral 
with the right-hand guiding member 13R, is fitted into 
the bearing mounting hole 1 3h, and the inner circumfer- 
ence of the bearing 38 is engaged with the male cou- 
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pling shaft 37; and then, the positioning pin 1 3h2 is fitted 
into the hole of the flange 13aR1 of the right-hand guid- 
ing member 1 3R. Then, a small screw 1 3aR2 is thread- 
ed through the flange 1 3aR1 into the cleaning frame 1 3, 
thus fixing the right-hand guiding member 13R to the 
cleaning frame 1 3. 

In this manner, the photosensitive drum 7 is correct- 
ly and securedly fixed to the cleaning frame 13. Since 
the photosensitive drum 7 is mounted to the cleaning 
frame 13 in the direction transverse to the longitudinal 
direction, the longitudinal end structures are simplified, 
and the longitudinal dimension of the cleaning frame 1 3 
can be reduced. Therefore, the main assembly 14 of the 
image forming apparatus can be downsized. The cylin- 
drical guide 1 3aL has a large flange 29 securedly abut- 
ted the cleaning frame 13, the drum shaft 7a integral 
with the flange 29 is closely fitted into the cleaning frame 
13. The right-hand side cylindrical guide 13aR is coaxial 
with and integral with the bearing 38 support sing the 
photosensitive drum 7. The bearing 38 is engaged into 
the bearing mounting hole 1 3h of the cleaning frame 1 3, 
and therefore, the photosensitive drum 7 can be posi- 
tioned correctly perpendicularly to the feeding direction 
of the recording material 2. 

The left side cylindrical guide 13aL, the large area 
flange 29 and the drum shaft 7a projected from the 
flange 29, are of integral metal, and therefore, the posi- 
tion of the drum shaft 7a is correct, and the durability is 
improved. The cylindrical guide 1 3aL is not worn even 
if the process cartridge B is repeatedly mounted to or 
demounted from the main assembly 14 of the image 
forming apparatus. As described hereinbefore in con- 
nection with the electric contacts, the electrical ground 
of the photosensitive drum 7 is easy. The right-hand side 
cylindrical guide 13aL has a larger diameter than the 
bearing 38, and the bearing 38 and the cylindrical guide 
13aR are coupled by a disk member 13aR3. The cylin- 
drical guide 1 3aR is coupled with the flange 1 3aR1 , and 
therefore, the cylindrical guide 1 3aR and the bearing 38 
are reinforced and stiffened each other. Since the right- 
hand cylindrical guide 13aR has a large diameter, it has 
enough durability against the repeated mounting-and- 
demounting of the process cartridge B relative to the im- 
age forming apparatus, although it is made of synthetic 
resin material. 

Figures 36, 37 are developed view in the longitudi- 
nal section illustrating another mounting method of the 
bearing 38 integral with the right-hand guiding member 
13R to the cleaning frame 13. 

These are schematic views and show the bearing 
38 of the photosensitive drum 7 as a major part. 

As shown in Figure 36, there is provided a rib 13h3 
extended circumferential at the outside edge of the 
bearing mounting hole 13h, and the outer periphery of 
the rib 1 3h3 is a part of a cylindrical configuration. In this 
example, a portion of the right-hand cylindrical guide 
13aR extended beyond the disk member 13aR3 to the 
flange 13aR1 , is closely fitted around the outer periph- 



ery of the rib 1 3h3. The bearing mounting portion 1 3h 
of the bearing 38 and the outer periphery of the bearing 
38 are loosely fitted. With this structure, although the 
bearing mounting portion 13h is non-continuous be- 

5 cause of the lacking circle portion 1 3h1 , the opening of 
the lacking circle portion 13h1 can be prevented. 

For the same purpose, a plurality of confining boss 
13h4 may be provided at the outer periphery of the rib 
13h3, as shown in Figure 34. 

10 The confining boss 13h4 is manufactured by metal 
mold with the following accuracy, for example; IT toler- 
ance of 9 the grade for the circumscribed circle diame- 
ter, and the concentricity of -0.01 mm or less relative to 
the inside circumference of the mounting hole 13h. 

is When the drum bearing 38 is mounted to the clean- 
ing frame 1 3, an inner peripheral surface 1 3aR5 of the 
drum shaft 38 opposed to the outside circumference 
confines the confining boss 13h4 of the cleaning frame 
13, while the mounting hole 13h of the cleaning frame 

20 1 3 and the outside circumference of the bearing 38 are 
engaged, so that possible misalignment during assem- 
bling due to the opening of the lacking circle portion 1 3hl 
can be prevented. 

2S (Structure for Connecting Cleaning Chamber Frame 
(Drum Chamber Frame) and Image Developing 
Chamber Frame) 

As stated previously, the cleaning chamber frame 

30 13 and image developing chamber frame 1 2 of the proc- 
ess cartridge B are united after the charging roller 8 and 
the cleaning means 10 are assembled into the cleaning 
chamber frame 1 3 and the developing means 9 is as- 
sembled into the image developing chamber frame 12. 

35 The essential characteristics of the structure which 
units the drum chamber frame 1 3 and the image devel- 
oping chamber frame 12 will be described below with 
reference to Figures 12, 13 and 32. In the following de- 
scription, "right-hand side and left-hand side" means the 

40 right-hand side and left-hand side as seen from above, 
with reference to the direction in which the recording me- 
dium 2 is conveyed. 

The process cartridge removably installable in the 
main assembly 14 of an electrophotographic image 

45 forming apparatus comprises: an electrophotographic 
photosensitive drum 7; a developing means 9 for devel- 
oping a latent image formed on the electrophotographic 
photosensitive drum 7; an image developing chamber 
frame 12 which supports the developing means 9; a 

50 drum chamber frame 1 3 which supports the electropho- 
tographic photosensitive drum 7; a toner chamber frame 
11 which houses toner storing portion; a compression 
type coil spring, one end of which is attached to the im- 
age developing chamber frame 1 2, being located above 

55 one of the lengthwise ends of the developing means, 
and the other end of which is in contact with the drum 
chamber frame 1 3; a first projection (right-hand side arm 
portion 1 9) which is projecting from the image develop- 
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ing chamber frame 12 in the direction perpendicular to 
the lengthwise direction of the developing means 9, be- 
ing located above the lengthwise end of the developing 
means 9; a second projection (left-hand side arm portion 
1 9); a first hole (right-hand side hole 20) of the first pro- 
jection; a second hole (left-hand side hole 20) of the sec- 
ond projection; a first joint portion (recessed portion 21 
on the right-hand side) which is located in the right-hand 
side lengthwise end of the drum chamber frame 1 3, 
above the electrophotographic photosensitive drum 7, 
and engages with the first projection (arm portion 1 9 on 
the right-hand side); a second joint portion (recessed 
portion 21 on the left-hand side) which is located in the 
left-hand side lengthwise end of the drum chamber 
frame 13, above the photosensitive drum 7, and is en- 
gaged with the second projection (arm portion 1 9 on the 
left-hand side); a third hole (hole 1 3e illustrated on the 
right-hand side in Figure 1 2) of the first joint portion (re- 
cessed portion 21 on the right-hand side); a fourth hole 
(hole 13e illustrated on the left-hand side in Figure 12) 
of the second joint portion (recessed portion 21 on the 
left-hand side); a first penetration member (joining mem- 
ber 22 on the right-hand side in Figure 12) which is put 
through the first hole (right hole 20 and the third hole 
(right hole 13e), with the first projection (right arm por- 
tion 19) and the first joint portion (right recessed portion 
21 ) being engaged with each other, to connect the drum 
chamber frame 13 and the image developing chamber 
frame 1 2; a second penetrating member (joining mem- 
ber 22 on the left-hand side in Figure 12) which js put 
through the second hole (left hole 20) and the fourth hole 
(left hole 1 3e), with the second projection (left arm por- 
tion 19) and the second joint portion (left recessed por- 
tion 21 ) being engaged with each other, to connect the 
drum chamber frame 13 and the image developing 
chamber frame 12. 

The image developing chamber frame 12 and drum 
chamber frame 1 3 of the process cartridge B, which are 
structured as described above, are joined through the 
following steps: the first joining step for joining the first 
projection (right arm portion 1 9) of the image developing 
chamber frame 12 and the first joint portion (right re- 
cessed portion 21) of the drum chamber frame 13; the 
second joining step for joining the second projection (left 
arm portion 19) and the second joint portion (left re- 
cessed portion 21); the first penetrating step for putting 
the first penetrating member (right joining member 22) 
through the first hole (right hole 20) of the first projection 
(right arm portion 1 9) and the third hole (right hole 1 3e) 
of the first joint portion (right recessed portion 21), with 
the first projection (right arm portion 1 9) and the first joint 
portion (right recessed portion 21) being engaged with 
each other, to connect the drum chamber frame 1 3 and 
the image developing chamber frame 1 2; the the second 
penetrating step for putting the second penetrating 
member (left joining member 22) through the second 
hole (left hole 30) of the second projection (left arm por- 
tion 1 9) and the fourth hole (left hole 20) of the second 



joint portion (left recessed portion 21, with the second 
projection (left arm portion 1 9) and the second joint por- 
tion (left recessed portion 21) being engaged with each 
other, to connect the image developing chamber frame 
s 12 and the drum chamber frame 1 3. After being joined 
with each other through the above described steps, the 
image developing chamber frame 12 and the drum 
chamber frame 1 3 together constitute the process car- 
tridge B. 

10 According to this embodiment, the image develop- 
ing chamber frame 12 and the drum chamber frame 13 
can be easily joined simply putting the joining member 
22 through their connective portions, and also can be 
easily separated simply by pulling the joining member 

is 22 out, as is evident from the above description. 

Among the above described steps, the developing 
means 9 comprises the developing roller 9c in advance, 
and the first joining step for joining the first projection 
and the first joint portion, and the second joining step 

20 for joining the second projection and the second joint 
portion, are carried out at the same time, wherein 

(1) the photosensitive drum 7 and the developing 
roller 9c are held in parallel; 
2S (2) the developing roller 9c is moved along the pe- 
ripheral surface of the photosensitive drum 7; 

(3) the image developing chamber frame 1 2 is ro- 
tative ly moved as the developing roller 9c is moved; 

(4) the first and second projections (arm portions 1 9 
30 on the right- and left-hand sides) enter the first and 

second joint portions (recesses 21 on the right- and 
left-hand sides) due to the rotative movement of the 
image developing chamber frame 12; 

(5) the first and second projections (both arm por- 
35 tions 1 9) fully engage with the first and second joint 

portions (both recessed portions 21). 

With the above steps being strictly followed, the arm 
portion 1 9 can be moved toward the recessed portion 

40 21 by circularly moving the developing roller 9c along 
the peripheral surface of the photosensitive drum 7, with 
lengthwise ends of the photosensitive drum 7 having 
been already fitted with the spacer roller 9i. Thus, the 
point at which the arm portion 1 9 and the recessed por- 

45 tion 21 join becomes fixed. Therefore, the configuration 
of the arm portion 19 and the recessed portion 21 can 
be designed to make it easier to align the hole 20 of the 
arm portion 1 9 of the image developing chamber frame 
12 and the holes 1 3a of both side walls of the recessed 

50 portion 21 . 

As stated previously, it is common practice to unit 
the image developing unit D and the cleaning unit C after 
the image developing unit D is formed by joining the ton- 
er chamber frame 1 1 and image developing chamber 

55 frame 12, and the cleaning chamber Irame 1 3 and the 
charging roller 8 are assembled into the cleaning unit C. 

The image developing chamber frame 12 and the 
drum chamber frame 1 3 are designed so that the holes 
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20 of the first and second projections, respectively, and 
the holes 13e of the first and second joint portions, re- 
spectively, become substantially aligned as the image 
developing chamber frame 12 and the drum chamber 
frame 1 3 are placed in contact with each other following s 
the steps described above. 

Referring to Figure 32, the profile of the tip 19a of 
the arm portion 1 9 forms an arc whose center coincides 
with the center of the hole 20, and the profile of the bot- 
tom portion 21a of the recessed portion 21 forms an arc 
whose center coincides with the center of the hole 1 3e. 
The radius of the arc-shaped portion of the tip 1 9a of the 
arm portion 19 is slightly smaller than the radius of the 
arc-shaped bottom portion 21a of the recessed portion 
21 . This slight difference in radius between the arm por- 
tion 1 9 and the recessed portion 21 is such that when 
the bottom 21a of the recess is placed in contact with 
the tip 1 9a of the arm portion 1 9, the joining member 22 
with a chamfered tip can be easily put through the hole 
13e of the drum chamber frame 13 (cleaning chamber 
frame 1 3) and then inserted into the hole 20 of the arm 
portion 1 9. As the joining member 22 is inserted, an arc- 
shaped gap is formed between the tip 1 9 of the arm por- 
tion 1 9 and the bottom 21a of the recessed portion 21 , 
and the arm portion 1 9 is rotatively supported by the join- 
ing member 22. The gap g in Figure 32 is exaggerated 
for ease of depiction, but the actual gap g is smaller than 
the size of the chamfered portion of the tip of the joining 
member 22 or the size of the chamfered edge of the hole 
20. 

Also referring to Figure 32, when the image devel- 
oping chamber frame 12 and drum chamber frame 13 
are joined, they are moved so that the hole 20 of the arm 
portion 19 forms a locus RL1 or RL2, or a locus which 
falls between the loci RL1 and RL2. The interior surface 
20a of the top wall of the recessed portion 21 is angled 
so that the compression type coil spring 22a is gradually 
compressed as the image developing chamber frame 
1 2 and drum chamber frame 1 3 are moved toward each 
other as described above. In other words, the image de- 
veloping chamber frame 12 and the drum chamber 
frame 1 3 are shaped so that as they are moved toward 
each other as described above, the distance between 
the portion of the image developing chamber frame 12, 
to which the compression type spring 22a is attached, 
and the aforementioned interior surface 20a of the top 
wall of the recessed portion 21 , is gradually reduced. In 
this embodiment, the top end of the compression type 
coil spring 22a comes in contact with a portion 20a 1 of 
the slanted interior surface 20a in the middle of the join- 
ing process, and after the image developing chamber 
frame 1 2 and the drum chamber frame 1 3 are complete- 
ly joined, the compression type coil spring 22a remains 
in contact with a spring seat portion 20a2 of the slanted 
interior surface 20a, which continues from the slanted 
portion 20a1 . The axial line of the compression type coil 
spring 22a and the plane of the spring seat portion 20a2 
perpendicularly intersect. 



Because the image developing chamber frame 12 
and the drum chamber frame 13 are structured as de- 
scried above, it is unnecessary to compress the com- 
pression type coil spring 22a with the use of a dedicated 
compression means when the image developing cham- 
ber frame 12 and the drum chamber frame 13 are united; 
the spring 22a is automatically placed in a proper posi- 
tion to press the developing roller 9c against the photo- 
sensitive drum 7. In other words, the compression type 
coil spring 22a can be attached to the spring seat 121 of 
the image developing chamber frame 1 2 before the im- 
age developing chamber 1rame 1 2 and the drum cham- 
ber frame 1 3 are united. 

The locus RL1 coincides with the circle whose cent- 
er coincides with the center of the cross-section of the 
photosensitive drum 7, and the locus RLs is substantial- 
ly a straight line whose distance from the slanted surface 
20al gradually reduces from the right-hand side of the 
drawing toward the left-hand side. 

Referring to Figure 31 , the compression type coil 
spring 22a is held by the image developing chamber 
frame 12. Figure 31 is a vertical section of the image 
developing chamber frame 12, at a vertical plane 
passed through the base of the arm portion 1 9, in par- 
allel to the direction X in which the process cartridge B 
is inserted. The image developing chamber frame 12 
has the spring holding portion 12t which protrudes up- 
ward from the top surface of the image developing 
chamber frame 12. This spring holding portion 12t com- 
prises at least a spring holding cylindrical base portion 
12k around which the compression type coil spring 22a 
is press-fitted, and a guide portion 12 which is given a 
smaller diameter than the base portion 12k so that the 
compression type coil spring 22a can be loosely fitted 
around it. The height of the spring holding base portion 
12kmust be greater than the height thebottommost loop 
of the compression type coil spring 22a reaches when 
the compression type coil spring 22a is in the least com- 
pressed state, and is desirable to be the height the sec- 
ond loop of the spring 22a reaches, or greater. 

Referring to Figure 12, the recessed portion 21 is 
between the external wall 13s of the drum chamber 
frame 13 and a partitioning wall 13t located slightly in- 
ward of the external wall 13s. 

As regards the right-hand side recessed portion 21 
of the drum chamber frame 1 3, which is located on the 
same lengthwise end of the drum chamber frame 1 3 as 
the drum gear 7b, the inward facing surface of the ex- 
terna! wall 1 3e and the outward facing surface of the 
partitioning wall 12t, that is, the opposing two surfaces 
of the recessed portion 21, are perpendicular to the 
lengthwise direction of the drum chamber frame 1 3, and 
the arm portion 1 9 of the image developing chamber 
frame 12, which is located on the same lengthwise end 
of the image developing chamber frame 12 as the de- 
velopment roller gear 9k, exactly fits between these op- 
posing two surfaces. On the other hand, the left-hand 
side recessed portion 21 of the drum chamber frame 1 3, 
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which is located on the same lengthwise end of the drum 
chamber frame 1 3 as the spur gear 7n, and the arm por- 
tion 19 of the image developing chamber frame 12, 
which is inserted into this left-hand side recessed por- 
tion 21 , loosely fit in terms of the lengthwise direction of 
the process cartridge B. 

Therefore, the image developing chamber frame 12 
and the cleaning chamber frame 13 are accurately po- 
sitioned relative to each other in terms of the lengthwise 
direction of the process cartridge B. More specifically, 
this is due to the following reasons. It is easy to manu- 
facture a drum chamber frame 1 3 having a precise dis- 
tance between the opposing surfaces of the recessed 
portion 21 located at the lengthwise end of the drum 
chamber frame 1 3, and also an image developing cham- 
ber frame 1 2 having an arm portion 1 9 with an accurate 
width. Further, even when the measurement of the im- 
age developing chamber frame 12 and cleaning cham- 
ber frame 13 in the lengthwise direction thereof change 
due to their deformation caused by temperature in- 
crease, the distance between the opposing two surfaces 
of the recessed portion 21 , and the width of the arm por- 
tion 1 9 which fits between these opposing two surfaces, 
scarcely change, due to their small measurements. In 
addition, the recessed portion 21 located on the same 
side as the spur gear 7n, and the arm portion 1 9 which 
is fitted into this recessed portion 21 , are provided with 
a play in the lengthwise direction of the process car- 
tridge B, and therefore, even if the measurements of the 
image developing chamber frame 12 and cleaning 
chamber frame 13 in the lengthwise direction of theirs 
change due to their thermal deformation, no stress oc- 
curs between the image developing chamber frame 12 
and the cleaning chamber frame 1 3 due to their thermal 
deformation. 

(Drum Grounding Path) 

Next, a drum grounding path through which the 
charge remaining in the photosensitive drum 7 is dis- 
charged to the apparatus main assembly 14 will be de- 
scribed. 

In this embodiment, the photosensitive drum 7 is 
grounded through the driven side. 

Referring to Figure 11, the photosensitive drum 7 
comprises a drum flange 34, which is solidly attached 
to one of the lengthwise ends of the drum cylinder 7d, 
the end opposite to the driven end, a portion of the flange 
34 being fitted in the drum cylinder 7d. This drum flange 
34 is rotative ly supported by a drum shaft 7a fixed to a 
cleaning means frame 13. The material for the drum 
shaft 7a does not need to be limited to metallic material; 
for example, it may be electrically insulative synthetic 
resin. 

On the other end of the drum cylinder 7d, the drum 
cylinder 7d is fitted with a drum flange 36, which is also 
solidly attached to the drum cylinder 7d, with a portion 
thereof fitted in the drum cylinder 7d. The flange 36 is 



provided with a lengthwise center hole, and an electri- 
cally conductive member 1 1 9 is fitted in this center hole 
of the flange 36, being enabled to freely move in the 
lengthwise direction of the photosensitive drum 7. The 

5 electrically conductive member 119 is in the form of a 
rod, and is formed of metallic material. One of the length- 
wise ends of the member 119 is fixed to a grounding 
plate 118 disposed in contact with the inward surface 
36c of the drum flange 36; one end 119a of the conduc- 
ts tive member 119 is put through the center hole of the 
grounding plate 1 1 8 and is crimped. The grounding plate 
118 is formed of metallic material and has elasticity. It 
has projections 118a, which are located, one for one, at 
the edges adjacent to the internal wall of the drum cyl- 

15 inder 7d. The projection 1 1 8a is slightly tilted toward the 
driven end of the photosensitive drum 7, and bites into 
the internal surface 7d1 of the drum cylinder 7d due to 
the elasticity of the projection 118a. With the above ar- 
rangement, the electrically conductive member 119 is 

20 moved in the lengthwise direction thereof due to the 
elasticity of the grounding plate 118. 

Figure 41 is a lengthwise section of the ground con- 
tact on the photosensitive drum side illustrated in Figure 
40, depicting the sectional detail thereof. Figure 42 is an 

25 elevation of the grounding plate 118. Referring to Figure 
42, the grounding plate 118 has a pair of opposing 
straight edges, and a pair of opposing curved edges, the 
contours of which are correspondent to the contour of 
the internal surface of the drum cylinder 7d. Each of the 

30 curved edge portions of the grounding plate 118 is pro- 
vided with a pair of parallel grooves 118b, which sepa- 
rate the projection 118a from the rest of the grounding 
plate 118. The projection 118a is slightly bent at the 
deepest end of the groove 118b, that is, at the base of 

35 the projection 118a. A referential figure 36d designates 
a dowel which projects from the inward surface 36c of 
the drum flange 36. These dowels 36d are fitted in the 
corresponding holes 118d of the grounding plate 118 to 
prevent the grounding plate 11 8 from rotating relative to 

40 the drum flange 36. Further, the grounding plate 118 is 
provided with a pair of holes 118c, which are located 
between the projection 118a, and the center hole at 
which the inward end 11 9a of the electrically conductive 
shaft 119 is crimped to fix the shaft 119 and the ground- 

45 ing plate to each other. The hole 1 18c is provided to in- 
crease the flexibility of the grounding plate 118, around 
the hole 11 8c, so that the grounding plate 118 does not 
flex near the center hole, that is, the area adjacent to 
the crimped portion 119a of the electrically conductive 

so shaft 119. 

The outward end, that is, the ground contact portion 
119b, of the electrically conductive member 119, is lo- 
cated on the inward side of the brim 37al of the hollow 
projection 37a located on the outward end of a male type 

55 coupler shaft portion 37. Therefore, when a process car- 
tridge B is inserted into, or removed from, the apparatus 
main assembly 14, and when the process cartridge B is 
handled outside the apparatus main assembly 14, the 
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ground contact 119b is well protected. 

With the provision of the above arrangement, as the 
ground contact 119b is pushed inward in the lengthwise 
direction thereof, the center portion of the grounding 
plate 118 flexes inward of the drum cylinder 7d, so that 
the ground contact 11 9b is enabled to move in the axial 
direction thereof, even though the grounding plate 118 
remains fixed to the drum cylinder 76 by the projections 
1 18a located at the curved edge portions of the ground- 
ing plate 118. 

Referring to Figure 43, the ground contact 119b is 
on the axial line of the hollow projection 37a (male type 
coupler shaft portion 37). 

Next, referring to Figure 11 , on the apparatus main 
assembly side 14, a ground contact member 123 is put 
through the lengthwise axial portion of a female type 
coupler shaft 39b, being solidly fixed to the female type 
coupler shaft 39b. One end of the ground contact mem- 
ber 123 on the main assembly side constitutes a ground 
contact 1 23b on the apparatus main side which comes 
in contact with the ground contact 11 9b on the process 
cartridge side. The other end of the ground contact 
member 123 constitutes a sliding type terminal 123a, 
which is placed in contact with a free end portion of a 
plate spring 117 which is fixed to a steel side plate 67 of 
the apparatus main assembly 14 with the use of small 
screws 116. The ground contact 1 23b on the main as- 
sembly side slightly projects above the bottom surface 
of the coupling recess 39a of the coupling end of the 
female type coupler shaft 39b, simplifying a mainte- 
nance checkup. The plate spring 117 is formed of elec- 
trically conductive material, for example, spring steel, 
stainless steel, phosphor bronze, beryllium, bronze, or 
the like. 

As for the material for the electrically conductive 
member 119, phosphor bronze, stainless steel, plated 
steel, or the like are usable. As for the material for the 
ground contact member 123, the same materials as 
those for the electrically conductive member 119 may 
be employed. It should be noted here that when spring 
steel is used as the material for the plate spring 117, 
phosphor bronze or beryllium bronze is desirable as the 
material for the sliding type terminal 123a from the 
standpoint of wear resistance. 

As an operator closes a lid 35 of the apparatus main 
assembly 14 after mounting the process cartridge B in 
the apparatus main assembly 14, the female type cou- 
pler shaft 39b on the apparatus main assembly side 
moves toward the hollow projection 37a, and couples 
with the projection 37a, immediately or as soon as the 
female type coupler shaft 39b begins to rotate. During 
this coupling process, the ground contact 119b on the 
process cartridge side comes in contact with the ground 
contact 123b on the apparatus main assembly side be- 
fore the brim 37a1 on the process cartridge side makes 
contact with the bottom surface 39al of the coupling re- 
cess 39a of the female type coupler shaft 39b. After 
making contact with the counterparts on the process 



cartridge side, the female type coupler shaft 39b and the 
ground contact member 123 are farther advanced 
against the elastic force of the grounding plate 118 by 
the elastic force of a compression type coil spring 68 

s (Figure 28) which presses the female type coupler shaft 
39b toward the male type coupler shaft portion 37, until 
the bottom surface 39al of the coupling recess 39a of 
the female type coupler shaft 39b makes contact with 
the brim 37al of the coupling projection 37a. Meanwhile, 

10 the elasticity of the plate spring 117 keeps the plate 
spring 1 17 in contact with the sliding type terminal 123a 
which advances with the female type coupler shaft 39b. 

As the female type coupler shaft 39b begins to ro- 
tate, the coupling recess 39a generates such force that 

is keeps on thrusting the coupling projection 37a into the 
coupling recess 39a, since the front end, relative to the 
inward direction, of the female type coupler shaft 39b is 
regulated. Therefore, the contact between the brim 37al 
of the coupling projection 37a and the bottom surface of 

20 the coupling recess 39a is reliably maintained; the cou- 
pling between the process cartridge side coupler shafts 
and the apparatus mains assembly side coupler shaft is 
rendered reliable. The ground contact member 123 on 
the apparatus main assembly side rotates with the fe- 

25 male type coupler shaft 39b, and the sliding type termi- 
nal 123a remains in contact with the plate spring 117, 
sliding and rubbing against the plate spring 117. The 
speed at which the sliding type terminal 123a slides on 
the plate spring 117 is slow, and the sliding keeps better 

30 electrical contact between the two components. 

Therefore, the charge remaining in the photosensi- 
tive drum 7 can be discharged to the side plate 67 
through the electrically conductive member 119, the 
ground contact member 123 5 and the plate spring 117. 

35 On the other hand, as the lid 35 is opened, the fe- 
male type coupler shaft 39b moves in the direction to 
separate from the coupling projection 37a. More specif- 
ically, first, the bottom surface 39a1 of the coupling re- 
cess 39a separates from the brim 37a1 of the coupling 

40 projection 37a. Next, the electrically conductive member 
11 9 is moved for a short period by the resiliency of the 
grounding plate 118, with the ground contact 119b on 
the process cartridge B side following, that is, remaining 
in contact with, the ground contact 123b on the appara- 

45 tus main assembly 14 side, and thereafter, the ground 
contacts 1 1 9b and 123b become separated. At the same 
time as the female type coupler shaft 39b retreats, the 
ground contact member 123 retracts, with the sliding 
type terminal 123a bending the spring plate 117, until 

50 the female type coupler shaft 39b becomes completely 
separated from the coupling projection 37a. At this point, 
the process cartridge B can be removed from the appa- 
ratus main assembly 14. 

In the above described embodiment, the process 

55 cartridge B is provided with the male type coupler shaft 
portion 37 with the coupling projection 37a, and the ap- 
paratus main assembly 1 4 is provided with the female 
type coupler shaft 39b with the coupling recess 39a en- 
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gageable with the coupling projection 37a. On the con- 
trary, in an embodiment which will be described next, 
the process cartridge B is provided with a female type 
coupler portion 37 with a coupling recess 37c having a 
brim 37b, and the apparatus main assembly 1 4 is pro- 
vided with a male type coupler shaft 39b with a coupling 
projection 39c (because a male type coupler shaft does 
not have a recess, there is no portion correspondent to 
the coupling recess 39a), as illustrated in Figures 44, 
45, and 46. 

The coupling recess 37c is in the form of a twisted 
trigonal prism, and the coupling projection 39c is in the 
form of a twisted polygonal prism, more specifically, in 
the form of a twisted trigonal prism with a substantially 
equilateral triangular cross section. As for the sizes of 
the coupling recess 37c and the coupling projection 39c, 
the coupling recess 37c is larger than the coupling pro- 
jection 39c 5 by such an amount that when the coupling 
projection 39c is placed in the coupling recess 37c, the 
edges of the coupling projection 39c can come in con- 
tact with the corresponding internal surfaces of the cou- 
pling recess 37c. 

At the center of the end surface 39c1 of the coupling 
projection 39c, the ground contact 123b on the appara- 
tus main assembly 1 4 side is exposed, and at the bottom 
surface 37c1 of the coupling recess 37c, the ground 
contact 11 9b on the process cartridge B side is exposed. 
Referring to Figure 44, the ground contacts 119b and 
123b are located at the ends of the electrically conduc- 
tive member 119 and the ground contact member 123, 
respectively. As for their description, referring to the de- 
scription of Figures 40 - 43 will suffice. 

(Relationship Between Coupling Means and Grounding 
of Photosensitive Drum) 

The above described coupling means comprises a 
female type coupler shaft portion with a coupling recess 
in the form of a twisted prisnr and a male type coupler 
shaft with a coupling projection in the form of a twisted 
prism having the same shape as the female coupling 
portion, wherein driving force is transmitted by coupling 
the female and male coupling portions. Therefore, the 
driving side pulls the process cartridge 7 in the axial di- 
rection, effectively stabilizing the position of the photo- 
sensitive drum 7, or the process cartridge B, in the 
lengthwise direction. 

On the other hand, as for means for applying pres- 
sure to keep the ground contacts 1 1 9b and 1 23b in con- 
tact with each other, a coupling means which does not 
generate thrust may be employed because a compres- 
sion type coil spring 68 which presses the male type 
coupler shaft 39b (coupler shaft on the apparatus main 
assembly side) in the axial direction is used. 

Such a coupling means may comprise a coupling 
projection 37a in the form of a polygonal prism (for ex- 
ample, a substantially trigonal prism), not twisted, and 
a coupling recess 39a in the form of a polygonal prism 



(for example, a substantially trigonal prism), not twisted, 
wherein the coupling projection 37a is engaged in the 
coupling recess 39a. With this arrangement, aligning ef- 
fect is generated, but thrust is not generated, and yet, 

5 the ground contacts 1 1 9b and 1 23b can be kept in con- 
tact with each other by the pressure from the compres- 
sion type coil spring. This relationship between the ap- 
paratus main assembly side and the process cartridge 
side in terms of coupler configuration may be reversed 

10 as illustrated in Figure 45 : in which the apparatus main 
assembly side has a coupling projection 39c in the form 
of a polygonal prism (for example, a substantially trigo- 
nal prism), and the process cartridge side has a coupling 
recess 37c (straight hole) in the form of a polygonal 

is prism (for example, a substantially trigonal prism). Also 
in this case, aligning effect is generated, but no thrust is 
generated, and yet, the ground contacts 11 9b and 1 23b 
can be kept in contact with each other by the pressure 
from the compression type coil spring. 

20 in the above description of the coupling means, the 
coupling means member on the driving side, and the 
coupling means member on the driven side, are either 
both in the twisted form, relative to the axial direction, 
or both in ihe form which is not twisted. Such configure- 
rs tion of the coupling means may be optionally employed 
depending on apparatus design regarding the way the 
process cartridge B is installed in the apparatus main 
assembly 14 and/or the way the photosensitive drum 7 
is attached to the process cartridge B. 

30 For example, given that the apparatus main assem- 
bly 14 is provided with a female type coupler shaft 39a 
with a coupling recess in the form of a twisted polygonal 
prism, in order to fix the position of the process cartridge 
B relative to the apparatus main assembly 1 4 in the axial 

35 direction (for example, in the case of an arrangement in 
which a compressed compression spring is placed at 
one end of a process cartridge space in the apparatus 
main assembly 14, in alignment with the axial line of the 
photosensitive drum 7, and the photosensitive drum 7 

40 is attached to the cartridge frame so that it does not 
move in the axial direction relative to the cleaning means 
frame 13), the coupling projection 37a of the male type 
coupler shaft portion 37 may be in the form of a normal 
polygonal prism which couples with the coupling recess 

45 39a. 

Also, it is possible to provide the apparatus main 
assembly 14 with a male type coupler shaft having a 
coupling projection in the form of a polygonal prism, and 
provide the process cartridge B with a female type cou- 
so pier shaft portion having a coupling recess in the form 
of a normal polygonal prism which accommodates such 
a coupling projection on the apparatus main assembly 
14 side. 

Next, a grounding method, which is usable when 
55 the photosensitive drum 7 is supported by the cleaning 
means frame 1 3 differently from the way it was support- 
ed in the preceding embodiments, will be described. Re- 
ferring to Figure 47, one end of the photosensitive drum 
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7 is fitted with a drum flange 34, and the other end is 
fitted with a drum flange 36. Both drum flanges 34 and 

36 are solidly fixed to the photosensitive drum 7. The 
drum flange 36 comprises a hollow coupler shaft portion 

37 with a coupling projection 37a. Through the internal 
space of this hollow coupler shaft portion 37 with the 
projection, a steel through shaft 24 of the photosensitive 
drum 7 is rotatively put by press fitting, with the end por- 
tion 24a of the steel through shaft 24 extending into the 
shaft 37 far enough to overlap with a bearing 38. The 
through shaft 24 is also rotatively fitted in the drum 
flange 34 on the other side of the photosensitive drum 
7. Further, a grounding plate 118 which electrically con- 
nects the drum cylinder 7d and the through shaft 24 is 
fixed to the drum flange 34. The bearing 38 is fixedly 
supported by the cleaning means frame 1 3, and rota- 
tively supports the coupler shaft portion 37 with the cou- 
pling projection 37a. The lengthwise end portion 24b, 
that is, the end opposite to the coupling means, of the 
through shaft 24 is fixedly supported by being pressed 
into the cylindrical guide portion 1 3aL of the cleaning 
means frame 13. Thus, the photosensitive drum 7 is 
supported by the cleaning means frame 1 3. The end- 
most portion of the end portion 24a of the through shaft 
24 is reduced in diameter, being put through the core 
portion of the coupling projection 37a, and exposed at 
the outward surface of the coupling projection 37a. This 
exposed portion of the through shaft 24 constitutes the 
ground contact 119b, which is kept in contact with the 
ground contact 1 23b on the apparatus main assembly 
14 side by the pressure from a spring. 

As a motor 61 rotates, with the coupling projection 
37a and the coupling recess 39a being in engagement, 
the male type coupler shaft portion 37 with the coupling 
projection 37a rotates, along with the drum flange 36 
integral with the coupler shaft portion 37, on the station- 
ary through shaft 24. As a result, the drum cylinder 7d 
and the drum flange 34 : which are integrally joined with 
the drum flange 36, also rotate. The drum flange 34 ro- 
tates on the through shaft 24, and the ground contacts 
119b and 123b slide upon each other. 

One end of the grounding plate 118 is attached to 
the internal surface of the drum cylinder 7d by pressure 
welding, and the other end is elastically in contact with 
the peripheral surface of the through shaft 24, and there- 
fore, as the photosensitive drum 7 rotates, the ground- 
ing plate 118 slides on the peripheral surface of the 
through shaft 24. 

Next, referring to Figure 48, the grounding method 
in another embodiment of the photosensitive drum sup- 
porting structure in accordance with the present inven- 
tion will be described. Also in this embodiment, one end 
of the photosensitive drum 7 is fitted with a drum flange 
36, and the other end is fitted with a drum flange 34. The 
drum flanges 36 and 34 are firmly attached to the pho- 
tosensitive drum 7. The drum flange 36 integrally com- 
prises a hollow male type coupler shaft portion 37 with 
a coupling projection 37a. Through the internal space of 



this coupler shaft portion 37 with the coupling projection 
37a, a steel through shaft 24 of the photosensitive drum 
7 is rotatively put by press fitting, with the end portion 
24a of the steel through shaft 24 extending into the shaft 

5 37 far enough to overlap with a bearing 38. The through 
shaft 24 is also rotatively fitted in the drum flange 34 on 
the other side of the photosensitive drum 7. The bearing 
38 is fixedly supported by the cleaning means frame 1 3, 
and rotatively supports the coupler shaft portion 37 with 

10 the coupling projection 37a. The lengthwise end portion 
24b, that is, the end opposite to the coupling means, of 
the through shaft 24 is rotatively supported by a bearing 
28 which is supported by being fitted into the cylindrical 
guide portion 13aL of the cleaning means frame 13. 

15 Thus, the photosensitive drum 7 is supported by the 
cleaning means frame 1 3. 

The grounding plate 118 is fixed to a through shaft 
26 of the photosensitive drum 7, and also to the drum 
cylinder 7d, with the projections of the grounding plate 

20 118 biting into their surfaces (Figures 41 and 42 illustrate 
the projection which bites into the drum cylinder 7d, and 
projection which bites into the through shaft 26 is similar 
in shape to the projection for the drum cylinder 7d). 
Next, referring to Figure 49 : the grounding method 

25 in another embodiment of the photosensitive drum sup- 
porting structure in accordance with the present inven- 
tion will be described. Each lengthwise end of the pho- 
tosensitive drum 7 is fitted with drum flanges 34 and 36, 
respectively. In this embodiment, one end of a through 

30 shaft 27 of the photosensitive drum 7 integrally compris- 
es a male type coupler portion 37a, and this through 
shaft 27 is put through the drum flanges 36 and 34 by 
press fitting or the like method, being thereby fixed 
thereto. The coupling means side end of the through 

35 shaft 27 is increased in diameter, forming an enlarged 
diameter portion 27a, and is rotatively fitted in a bearing 
38 which is supported by the cleaning means frame 1 3. 
The other end 27c of the through shaft 27 is rotatively 
fitted in a bearing 28 which is fixedly supported by the 

40 cleaning means frame 13. Thus, the photosensitive 
drum 7 is supported by the cleaning means frame 1 3. 

As for the electrical connection between the through 
shaft 27 and the drum cylinder 7d, a grounding plate 118 
is provided, which is formed of spring steel, and has the 

45 same type of projections as those illustrated in Figures 
41 and 42, which bite into the through shaft 27 and the 
drum cylinder 7d in order to electrically connect the 
through shaft 27 and the drum cylinder 7d. The through 
shaft 27 is formed of steel or electrically conductive res- 

50 in. 

As the coupling projection 37a fits into the coupling 
recess 39a on the apparatus main assembly 14 side, 
the end surface 37a1 (ground contact 11 9b) of the cou- 
pling projection 37a comes in contact with the ground 
55 contact member 123 on the apparatus main assembly 
14 side. 

As for the direction in which the coupling recess 
39a, and the coupling projection 37a, are twisted, it is 
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opposite to the direction in which the drum gear is rotat- 
ed, as seen from the entrance side of the recess looking 
toward the bottom side thereof. 

The amount of the twist of the recess and the pro- 
jection is at a rate of 1° to 1 5° per 1 mm of axial length. 

The depth of the recess in this embodiment is ap- 
proximately 4 mm, and is twisted approximately 30° 
overall. 

Although the coupling means in the preceding em- 
bodiment comprised a twisted recess and a twisted po- 
lygonal prism : the coupling means may comprise a 
twisted hole and a normal polygonal prism. In the case 
of the latter, a normal trigonal prism, for example, fits 
into a twisted recess, and as the recess rotates, the trig- 
onal prism makes contact with the internal surface of the 
recess by the base portion, whereby the position of the 
trigonal prism is fixed relative to the recess. This base 
portion of the trigonal prism is rendered relatively strong 
compared to the other portions, and therefore, the trig- 
onal prism as the coupling projection does not deform 
in terms of overall shape. However, the edges of the trig- 
onal prism, the adjacencies thereof, and/or the internal 
surface of the recess correspondent thereto, slightly de- 
form as the edges and the adjacencies thereof bite into 
the internal wall of the hole, better stabilizing the state 
of the coupling between the projection and the recess. 
The normal prism is easier to form than the twisted one. 

Since the coupling means in accordance with the 
present invention generates self aligning effect, the lo- 
cation of the rotational center of the ground contact on 
the process cartridge B side coincides with the location 
of the ground contact on the apparatus main assembly 
side which is at the center of the coupling means mem- 
ber on the apparatus main assembly side. Therefore, 
the sweeping area of the mutually rubbing ground con- 
tacts becomes smallest possible, and also the speed at 
which the ground contacts rub each other becomes 
slowest possible. As a result, the lives of the ground con- 
tacts become longer, and also, the state of the contact 
between the ground contacts become more stable. Fur- 
ther, because the contact surface on the process car- 
tridge side is not outwardly exposed, it is possible to pre- 
vent such contact failure that is caused as a hand or the 
like comes in contact with the contact surface. 

Figure 50 illustrates another embodiment of the 
photosensitive drum grounding method in accordance 
with the present invention. 

A ground contact member 123 on the apparatus 
main assembly 1 4 side is loosely put through the core 
portion of the male type coupler shaft 39b with a cou- 
pling projection 39c, and is nonrotative. The outward 
end of the ground contact member 1 23 is fixed to a plate 
spring 117 by crimping. The other features of this em- 
bodiment are the same as those in the embodiment il- 
lustrated in Figure 44. 

Figure 51 illustrates another embodiment of the 
photosensitive drum grounding method in accordance 
with the present invention. 



A ground contact member 123 on the apparatus 
main assembly 14 side is fixed to a female type coupler 
shaft 39b, which is supported by a bearing 116 fixed to 
the side plate of the apparatus main assembly 14. Be- 

s tween the outward end of the ground contact member 
1 23 and the bearing 1 1 6, a compression type coil spring 
117 is nonrotatively attached, and therefore, the com- 
pression type coil spring 117 and the ground contact 
member 1 23 rub against each other. Also in this embod- 

10 iment, the photosensitive drum 7 is grounded as the 
ground contacts 119b and 123b come in contact with 
each other. 

In the preceding embodiments, the ground contact 
119b was disposed at the center of the drum flange 36. 

is In other words, the ground contact 119b is placed on the 
axial line of the drum flange 36. However, this electrically 
conductive member 119 can be eliminated. More spe- 
cifically, the drum flange 36 is rendered solid, and elec- 
trically conductive on its own, and is placed in contact 

20 with the ground contact member 1 23. As for the material 
usable for such a drum flange 36, polyacetal which con- 
tains electrically conductive filler polyphenylene sulfone 
which contains electrically conductive filler, polyamide 
which contains electrically conductive filler, and the like 

25 material, are proper. With the elimination of the electri- 
cally conductive member 119, the structure of the core 
portion of the coupler shaft can be simplified, and there- 
fore, the number of assembly steps can be reduced. As 
for the electrically conductive filler, carbon powder, met- 

30 al powder, metal coated glass fiber, and the like are us- 
able. 

Figure 52 shows another embodiment of the photo- 
sensitive drum grounding structure in accordance with 
the present invention. 

35 The coupling means member (drum flange 36) in 
this embodiment is formed by two color injection mold- 
ing. In other words, a coupling projection 37a, and a nar- 
row diameter portion 36d (dotted portion) integral with 
the projection 37a, are formed of the aforementioned 

40 electrically conductive material, whereas a gear 7b (hel- 
ical gear) portion is formed of highly wear resistant ma- 
terial (for example, polyacetal or polycarbonate). The 
portion designated with a referential figure 36e is where 
the drum flange 36 is fitted in the drum cylinder 7d. Ac- 

45 cording to this embodiment, the charge in the photosen- 
sitive drum 7 is discharged to the apparatus main as- 
sembly 1 4 through the narrow diameter portion 36d and 
the coupling projection 37a. 

Figure 53 is another embodiment of the coupling 

50 projection in accordance with the present invention. In 
this embodiment, a make type coupler shaft portion 37 
comprises a support shaft 37a5 and a plurality of spher- 
ical contacts 37a3. The support shaft 37a5 is disposed 
on the end surface of the coupler shaft 37, and the plu- 

55 rality of spherical contacts 37a3 are attached, one for 
one, to the end of a plurality of radial arms extending 
from the support shaft 37a5. The driving force is trans- 
mitted as the plurality of spherical contacts 37a3 make 
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contact with the internal surface of the coupling recess 
39a. A ground contact 119b is exposed at the inward 
end of the support shaft 37a5. 

Figure 54 depicts another embodiment of the cou- 
pling projection in accordance with the present inven- 
tion. It is a modification of the coupling projection illus- 
trated in Figure 53. In this modification, the combination 
of the plurality of radial arms 37a4 and spherical con- 
tacts 37a3 in Figure 53 are replaced with a single trian- 
gular plate 37a4. Also in this embodiment, a ground con- 
tact 11 9b is disposed on the axial line of the coupler shaft 
37. 

(Another Embodiment of Grounding Method for Process 
Cartridge) 

In this embodiment, an electrically conductive 
member 119 is fixed to a coupling means member 36 
(drum flange), which will be described below in detail. 

First, the coupling means member on the apparatus 
main assembly 14 side will be described. Referring to 
Figure 55, a ground contact member 123 on the appa- 
ratus main assembly 1 4 is loosely put through the core 
portion of the female type coupler shaft 39b with a cou- 
pling recess 39a, and is nonrotative, as is the ground 
contact member 39b illustrated in Figure 50. The out- 
ward end of the ground contact member 123 is fixed to 
the free end portion 1 1 7a of a plate spring 11 7 by crimp- 
ing. The other features of the coupling means structure 
on the apparatus main assembly 14 side are the same 
as those of the structure illustrated in Figure 44. 

The ground contact 1 23b on the apparatus main as- 
sembly 14 side projects above the bottom surface 39al 
of the coupling recess 39a, simplifying the maintenance 
checkup. The plate spring 117 is formed of electrically 
conductive material, for example, spring steel plate, 
stainless steel plate, phosphor bronze plate, beryllium 
bronze plate, or the like plate. 

As for the material for the electrically conductive 
member 119, phosphor bronze, stainless steel, plate 
steel, or the like are usable. As for the material for the 
ground contact member 123, the same material as 
those for the electrically conductive member 1 1 9 are al- 
so usable, but it is desirable that the ground contact 
member 123 and the electrically conductive member 
119 are different in material. 

Referring to Figure 55, a photosensitive drum 7 is 
fitted with a drum flange 34, which is fixedly fitted in the 
drum cylinder 7d, on the side opposite to the driven side. 
This drum flange 34 is rotatively supported on a drum 
shaft 7a fixed to the cleaning means frame 1 3. Since the 
drum shaft 7a in this embodiment is not used for ground- 
ing the photosensitive drum 7, the material therefor does 
not need to be limited to metallic materials; it may be 
insulative synthetic resin. 

On the driven side of the photosensitive drum 7 : the 
fitting portion 36d of a drum flange 36 is fitted in the drum 
cylinder 7d, and a portion of the edge of the drum cylin- 



der 7d is crimped into the recess 36f located at the pe- 
ripheral surface of the fitting portion 36d, as indicated 
by a referential figure K in Figure 56, (a), to fix the drum 
cylinder 7d and the drum flange 36 to each other. The 

s drum flange 36 has a tiered cylindrical hole 34 which 
comprises a portion 34a, a portion 34b, and a portion 
34c, which are located in this order from the coupling 
projection 37a side. The cylindrical hole portion 34b is 
slightly smaller in diameter than the cylindrical hole por- 

10 tion 34a, and the cylindrical hole portion 3c is greatly 
larger in diameter than the cylindrical hole portion 34b. 

An electrically conductive member 119 is press fit- 
ted through the centra! hole 34 of the drum flange 36 
fixed to the driven side of the photosensitive drum 7, 

is being prevented from moving in the axial direction. This 
electrically conductive member 11 9 is a tiered rod, com- 
prising a small diameter portion 11 9d and a large diam- 
eter portion 119c. The small diameter portion 119d is 
press fitted in the cylindrical hole portion 34b, and the 

20 large diameter portion 1 1 9c is loosely fitted in the cylin- 
drical hole portion 34a, with some gap between itself 
and the internal surface of the cylindrical hole portion 
34a. Further, the inward end portion of the small diam- 
eter portion 1 1 9d is fitted in the central hcle of a ground- 
's ing plate 118, being fixed thereto. The grounding plate 
118 is placed in contact with the inward surface of the 
drum flange 36. Further, the curved edges of the ground- 
ing plate 1 1 8 are provided with a projection 11 8a, the tip 
of which slightly bends toward the driven side, and bites 

30 into the inward surface 7d1 of the drum cylinder 7d due 
to its own elasticity. 

Figure 56, (a) is an enlarged vertical section of the 
ground contact and the adjacencies thereof illustrated 
in Figure 55, at a plane passed through the lengthwise 

35 axis of the photosensitive drum 7, and depicts the details 
thereof. Figure 57 is a frontal elevation of the grounding 
plate 118. Referring to Figure 57, the grounding plate 
118 is in the form of a disc. It has two opposing pairs of 
parallel slits with a predetermined length, which are cut 

40 from the periphery of the grounding plate 1 1 8 in parallel 
to any given diameter thereof, one on each side of the 
diameter. The portions between these parallel slits 118b 
constitute projections 1 1 8a having an end portion 1 1 8a1 
which is slightly bent toward the driven side. This end 

45 portion I18al has two pointed tips which bite into the 
inward surface 7d1 of the drum cylinder 7d. A referential 
figure 36d designates a dowel which projects from the 
inward surface 36c of the drum flange 36, and is fitted 
in the hole of the grounding plate 118 to prevent the 

50 grounding plate 118 from rotating relative to the drum 
flange 36. In order to fix the grounding plate 118 to the 
drum flange 36, after the dowel 36d is inserted in the 
hole of the grounding plate 118, the diameter of the end 
portion of the dowel 36d is increased by softening it with 

55 heat. The increased diameter portion of the dowel 36d 
prevents the grounding plate 118 from being separated 
from the drum flange 36 while mounting the ground con- 
tact member 119. 
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A ground contact 1 1 9b constituted of the other end 
of the ground contact member 119 is located slightly in- 
ward of the brim portion 37a1 of the hollow coupling pro- 
jection 37a of the male type coupler shaft portion 37. 
Therefore, when the process cartridge B is inserted into, 
or removed from, the apparatus main assembly 14, and 
when the process cartridge B having been removed 
from the apparatus main assembly 14 is handled, the 
ground contact 119b is protected. 

The ground contact 119b is exposed from the bot- 
tom surface of the hollow portion of the coupling projec- 
tion 37a, below the brim portion 37al, on the axial line 
of the coupling projection 37a, as illustrated in Figure 41 . 

Next, the relationship between the grounding plate 

118 and the configuration of the inward end 36c of the 
drum flange 36 will be described. Referring to Figure 56, 
(a), the inward end 36c of the drum flange 36 is provided 
with a groove 36g which extends In the diameter direc- 
tion of the drum flange 36, and is aligned with the pro- 
jection 118a of the grounding plate 118 so that the bent 
tip portion 118a1 of the projection 118a is not prevented 
from biting into the inward surface of 7d1 of the drum 
cylinder 7d. The grounding plate 118 is in the form of a 
disc, except for the projection 118a. The diametei of the 
grounding plate 118 is slightly smaller than the internal 
diameter of the drum cylinder 7d, and the projection 
118a slightly extends beyond the periphery of the disk. 
Referring to Figure 59, the center hole of the grounding 
plate 118, in which the electrically conductive member 

119 is fitted, is in the form of a letter , H t " wherein the 
opposing edges 118d1 of the horizontal stroke portion 
which connects the left and right vertical strokes are 
bent toward the nondriven side as shown in Figure 58. 
The distance between these opposing edges 118d1 is 
less than the diameter of the small diameter portion 
119d of the electrically conductive member 119. 

Next, regarding the grounding plate 118, the posi- 
tional relationship among the projection 118a, the hole 
1 18c in which the dowel 36h is fitted, and the hole 118d 
in which the electrically conductive member 119 is fix- 
edly fitted, will be described. The pair of opposing pro- 
jections 118a, and the pair of opposing holes 118c for 
the dowel, are located on lines (I) and (RO), respective- 
ly, which include the center ol the grounding plate 118, 
and each of them is located the same distance from the 
center of the grounding plate 118 as is its counterpart. 

The lines (I) and (RO) intersect each other, and the 
angle between the two lines in this embodiment is ap- 
proximately 30°. Regarding the hole 11 8d in which the 
electrically conductive member 119 is fixedly fitted, the 
opposing edges 118d1 are parallel to the line (RO), and 
the center of the hole 118d is on a line which is passed 
through the center of the grounding plate 118, perpen- 
dicularly to the line (RO). The distances from the center 
of the grounding plate 118 to the opposing edges 118d1 
are equal. 

The grounding plate 118 is placed in contact with 
the surface of the inward end 36c of the drum flange 36, 



with the dowel 36h of the drum flange 36 fitted in the 
hole 118c of the grounding plate 118. Then, the head 
portion of the dowel 36d is softened with heat, and is 
increased in diameter as it is rendered semispheric as 

5 shown in Figure 56, (a). Then, as the semispheric por- 
tion end portion of the dowel 36d cools down, the drum 
flange 36 and the grounding plate 11 8 are fixed to each 
other. Next, the electrically conductive member 119 is 
inserted in the center hole 34 of the drum flange 36 in 

10 the direction of an arrow mark Y as shown in Figure 56, 
(a). More specifically, first, the small diameter portion 
1 1 9d of the electrically conductive member 11 9 is press 
fitted into the small diameter portion 34b the center hole 
34 of the drum flange 36. Next, the small diameter por- 

15 tion 119d of the electrically conductive member 119 is 
forced into the electrically conductive member 119 an- 
choring hole 1 1 8d located at the center of the grounding 
plate 118, bending inward the opposing edges 118d1 
Next, the large diameter portion 119c of the electrically 

20 conductive member 119 comes in contact with the 
stepped portion of the center hole 34 of the drum flange 
36, fixing the position of the electrically conductive mem- 
ber 119 relative to the drum flange 36 in the axial direc- 
tion . As a result, the ground contact 1 1 9b is located with- 

25 in a center hole 34, a predetermined distance inward of 
the brim portion 37a1 of the coupling projection 37a. 

As described above, the drum flange 36, the 
grounding plate 118, and the electrically conductive 
member 1 1 9 are unitized as a coupling means member. 

30 Then, the fitting portion 36d of the drum flange 36 is fitted 
in the drum cylinder 7d, and the drum flange 36 and the 
drum cylinder 7d are fixed to each other as a portion of 
the edge of the drum cylinder 7d is crimped into the re- 
cess 36f of the drum flange 36 as indicated by the ref- 

35 erential figure K. Figures 56, (b) and (c) are perspective 
views of the coupling means member C illustrated in Fig- 
ure 56, (a). 

In this embodiment, the ground contact 1 1 9b on the 
cartridge side and the ground contact 123b on the ap- 

40 paratus main assembly side are placed in contact with, 
or separated from, each other in the following manner. 
As the gear 43 on the main assembly side is driven in 
the state depicted in Figure 55, the photosensitive drum 
7 is rotated, and the drum flange 36 with a drum gear 

45 7b is rotated with the electrically conductive member 
119 (ground contact 1 1 9b). Since the drum gear 7b is a 
helical gear, it is thrust in the direction of an arrow mark 
d in Figure 55. Further, as was already described, the 
coupling projection 37a and the coupling recess 39a pull 

50 each other in the axial direction, and therefore, the bot- 
tom surface 39al of the coupling recess 39a and the brim 
37al of the coupling projection 37a are placed in contact 
with each other. Also as described before, the coupling 
recess 39a is located at a predetermined position to 

55 which it is advanced as the lid 35 of the apparatus main 
assembly 14 is closed, and therefore, the position of the 
photosensitive drum 7 relative to the axial direction is 
fixed. 
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As described above, the elastic force of the plate 
spring 117 presses the electrically conductive member 
1 19 of the process cartridge in the axial direction oppo- 
site to the direction of the arrow mark d, but this elastic 
force is set to be weaker than both the force which works 
in the direction to pull the coupling projection 37a into 
the coupling recess 39a, and the thrust generated by 
the drum gear 7b. Therefore, the elastic force of the 
plate spring 117 does not interfere with the positioning 
of the photosensitive drum 7 in the axial direction. 

The ground contact member 1 23 is fixed to the plate 
spring 117, and is placed in contact with the electrically 
conductive member 1 1 9 by the elastic force of the plate 
spring 117. Therefore, the ground contact 119b of the 
electrically conductive member 1 1 9 and the ground con- 
tact 123b of the ground contact member 1 23 are kept in 
contact with each other, and their end surfaces slide 
against each other. 

When the process cartridge B is removed from the 
apparatus main assembly 1 4, the female type coupler 
shaft 39b is retracted, together with the large gear 43, 
from the coupling projection 37a of the male type cou- 
pler shaft portion 37. At the beginning of the retraction 
of the female type coupler shaft 39b, the ground contact 
member 1 23 remains in contact with the ground combat 
119b of the process cartridge B due to the elastic force 
of the plate spring 1 1 7. Then, after the outward end of 
the female type coupler shaft 39b comes in contact with 
the plate spring 1 1 7, the plate spring 1 1 7 is bent leftward 
in Figure 55 against its elastic force by the further re- 
traction of the female type coupler shaft 39b. Therefore, 
the ground contact member 123 is pulled away; the 
ground contact 1 23b on the apparatus main assembly 
14 side is separated from the ground contact 11 9c on 
the process cartridge B side. Next, the coupling recess 
39a of the female type coupler shaft 39b separates from 
the coupling projection 37a of the male type coupler 
shaft portion 37 in the axial direction, coming out of the 
cylindrical projection 38a of the bearing 38, which had 
surrounded the coupling projection 37a of the male type 
coupler shaft portion 37, and stops at a predetermined 
position. This movement of the female type coupler 
shaft 39b is caused by the linkage between the lid 35 
and the female type coupler shaft 39b illustrated in Fig- 
ures 27, 28 and 29. 

With the female type coupler shaft 39b retracted as 
described above, the process cartridge B can be in- 
stalled or removed. As the lid 35 is closed after the proc- 
ess cartridge B is inserted in the apparatus main assem- 
bly 1 4, the female type coupler shaft 39b advances, tak- 
ing the ground contact member 123 along, and the cou- 
pling recess 39a of the female type coupler shaft 39b 
engages with the coupling projection 37a of the male 
type coupler shaft portion 37. Then, as the coupling re- 
cess 39a accepts the coupling projection 37 deeper, the 
ground contact 1 23b on the apparatus main assembly 
14 side comes in contact with the ground contact 119b 
on the cartridge side. At this point, the advance of the 



ground contact member 123 under the pressure from 
the plate spring 1 1 7 is stopped by the electrically con- 
ductive member 119. Then, as the female type coupler 
shaft 39b further advances, the bottom surface 39al of 

5 the coupling recess 39a of the female type coupler shaft 
39b comes in contact with the brim 37al of the coupling 
projection 37a of the male type coupler shaft portion 37. 

Regarding the electrically conductive member 119 
and the ground contact member 123 described in the 

io foregoing paragraph, their materials may be the same 
as those listed before. However, in this embodiment, the 
opposing edges 118d of the electrically conductive 
member anchoring hole 118d located at the center of 
the grounding plate 118 must bite into the electrically 

is conductive member 119, and therefore, spring steel, 
plated spring steel, or the like, which are greater in hard- 
ness than the electrically conductive member 11 9 is de- 
sirable as the material for the grounding plate 118. 
According to this embodiment, the electrically con- 

20 ductive member 1 1 9 is fixed to the drum flange 36 simply 
by inserting it through the center hole of the drum flange 
36, and then through the anchoring hole 11 8d of the 
grounding plate 11 8 to prevent it from slipping out. With 
this arrangement, even if the electrically conductive 

25 member 1 1 9 does not fit in the center hole 34 of the drum 
flange 36 as tightly as it should, the electrically conduc- 
tive member 1 1 9 does not slip out of the drum flange 36. 
Further, the center hole 34 of the drum flange 36 has a 
stepped portion with which the stepped portion of the 

30 electrically conductive member 119 meets, and there- 
fore, the electrically conductive member 119 is accu- 
rately positioned in the axial direction, relative to the 
drum flange 36. 

The grounding plate 1 1 8 is fixed to the drum flange 

35' 36 by the dowel 36d, in contact with the surface of the 
inward end of the drum flange 36, and the projection 
1 1 8a of the grounding plate 1 1 8, which is caused to lean 
toward the driven side, bites into the inward surface of 
the drum cylinder 7d. Therefore, the drum flange 36 is 

40 prevented from slipping out of the drum cylinder 7d, and 
also, the drum cylinder 7d is prevented from rotating rel- 
ative to the drum flange 36. Further, since a part of the 
edge of the drum cylinder 7d is crimped into the recess 
36f of the drum flange 36, the drum flange 36 is firmly 

45 fixed to the drum cylinder 7d. 

Also, in the case of the embodiment in which the 
electrically conductive member 1 1 9 is fixed to the drum 
flange 36, the following arrangement is possible. That 
is, the center hole of the female type coupler shaft 39b 

50 js rendered square, for example, and the ground contact 
member 123 which is to be fitted in the center hole, is 
also rendered square, being perfectly fitted in the square 
central hole, and yet, being allowed to move freely in the 
axial direction. The outward end of the ground contact 

55 member 1 23 is made to be a contact 1 23a, which slides 
against the plate spring 117. In this case, in order to 
make the ground contact member 123 retract as the fe- 
male type coupler shaft 39b is retracted, the ground con- 
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tact member 123 is provided with a collar 123c, as illus- 
trated in Figure 60, which is located between the female 
type coupler shaft 39b and the plate spring 117, and 
comes in contact with the female type coupler shaft 39b 
as the female type coupler shaft 39b is retracted. 

In the preceding embodiments, the plate spring 117 
was employed to continually press the ground contact 
member 1 23 toward the ground contact 1 1 9b, but a com- 
pression type coil spring 1 30 may be employed as illus- 
trated in Figure 61 . In the case of the structure in Figure 
61, the compression type coil spring 130 is placed be- 
tween the outward end of the ground contact member 
1 23 and a rigid side plate 1 31 , and the ground contact 
member 1 23 is placed in contact with the ground contact 
119b on the cartridge side by the elastic force of the 
compression type coil spring 1 30. A reference figure 1 32 
designates a screw, which attaches the rigid side plate 
1 31 to the side plate 67 of the apparatus main assembly 
14. Figures 25, 26, 28 and 29 illustrate the embodiment 
in which the compression type coil spring 130 is em- 
ployed, but obviously, the compression type coil spring 
1 30 is usable with structures other than the above de- 
scribed one. 

Further, the above described embodiments may be 
employed in combination as needed. For example, the 
embodiment illustrated in Figures 56 and 57 may be 
used in combination with the embodiment illustrated in 
Figure 11 or 61. The embodiment illustrated in Figures 
53 and 54 may be used in combination with the embod- 
iment illustrated in, for example, Figure 11 or 61. The 
embodiment illustrated in Figure 50 may be employed 
in combination with the embodiment illustrated in Figure 
55, 60, or 61 . Further, the embodiment illustrated in Fig- 
ure 52 was described with reference to the male type 
member of coupling means, but obviously, the embodi- 
ment is applicable to the female type member of cou- 
pling means. The embodiment illustrated in Figure 52 is 
also employable in combination with other embodi- 
ments, for example, the coupling means member on the 
apparatus main apparatus 14 side illustrated in Figure 
11, 55, 60, or 61. 

As described above, according the preceding em- 
bodiments, the force for driving a process cartridge is 
transmitted from the main assembly of an image forming 
apparatus to the process cartridge through coupling 
means which comprises a coupler shaft on the process 
cartridge side and a coupler shaft on the apparatus main 
assembly side. The coupling end of either one of the 
coupler shafts may be provided with a hole, and the cou- 
pling end of the other shaft is provided with a projection 
which fits in the hole of the opposing coupler shaft. Fur- 
ther, one of the ground contacts either on the process 
cartridge side or on the apparatus main assembly side 
is located in the hole, and the other is located on the 
projection, and therefore, an electrophotographic pho- 
tosensitive drum can be grounded through the rotative 
power transmitting portion located at one end of the 
drum. 



According to an aspect of the present invention, the 
ground contacts are under continual elastic pressure, 
and therefore, it is assured that they remain in contact 
with each other. 

s According to another aspect of the present inven- 
tion, the aforementioned recess and projection are giv- 
en a twisted form, and therefore, it is further assured 
that the ground contacts remain in contact each other. 
According to another aspect of the present inven- 

10 tion, the recess and projection are given a substantially 
triangular cross section. Therefore, they automatically 
align with each other. Further, they do not need to be fit 
as tightly as otherwise, and therefore, they can be easily 
engaged or disengaged. 

is in this embodiment, the process cartridge B was de- 
scribed as a process cartridge which forms a monochro- 
matic image, but the present invention is applicable, with 
desirable effects, to a process cartridge which compris- 
es a plurality of developing means for forming an image 

20 composed of a plurality of colors (for example, two toner 
image, three tone images, full color image, or the like). 

The electrophotographic photosensitive member 
does not need to be limited to the photosensitive drum 
7. For example, the following types may be included. 

25 First, as for the photosensitive material, photoconduc- 
tive material such as amorphous silicon, amorphous se- 
lenium, zinc oxide, titanium oxide, organic photocon- 
ductor, and the like, may be included. As for the config- 
uration of the base member on which photosensitive 

30 material is placed, it may be in the form of a drum or 
belt. For example, the drum type photosensitive mem- 
ber comprises a cylinder formed of aluminum alloy or 
the like., and a photoconductor layer deposited or coated 
on the cylinder. 

35 As for the image developing method, various known 
methods may be employed; for example, two-compo- 
nent magnetic brush type developing method, cascade 
type developing method, touch-down type developing 
method, cloud type developing method, and the like. 

40 Also in this embodiment, a so-called contact type 
charging method was employed, but obviously, charg- 
ing means with a structure different from the one de- 
scribed in this embodiment may be employed; for exam- 
ple, one of the conventional structures, in which a tung- 

45 sten wire is surrounded by a metallic shield formed of 
aluminum or the like, on three sides, and positive or neg- 
ative ions generated by applying high voltage to the 
tungsten wire are transferred onto the surface of a pho- 
tosensitive drum to uniformly charge the surface of the 

50 photosensitive drum. 

The charging means may in the form of a blade 
(charge blade), a pad, a block, a rod, a wire, or the like, 
in addition to being in the form of a roller. 

As for the method for cleaning the toner remaining 

55 on the photosensitive drum, a blade, a fur brush, a mag- 
netic brush, or the like may be employed as a structural 
member for the cleaning means. 

As described in the foregoing, the photosensitive 
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member can be assuredly grounded electrically. 

While the invention has been described with refer- 
ence to the structures disclosed herein, it is not confined 
to the details set forth and this application is intended to 
cover such modifications or changes as may come with- 
in the purposes of the improvements or the scope of the 
following claims. 



Claims 

1. A process cartridge detachably mountable to a 
main assembly of an electrophotographic image 
forming apparatus, wherein said main assembly in- 
cludes a motor, a main assembly side gear for re- 
ceiving driving force from said motor, a hole defined 
by twisted surfaces, said hole being substantially 
coaxial with said gear, and a main assembly side 
grounding contact provided in said hole, said proc- 
ess cartridge comprising: 

an electrophotographic photosensitive drum; 
process means actable on said photosensitive 
drum; and 

a projection engageable with said twisted sur- 
faces, said projection being provided at a lon- 
gitudinal end of said photosensitive drum, 
wherein when said main assembly side gear ro- 
tates with said hole and projection engaged 
with each other, rotational driving force is trans- 
mitted from said gear to said photosensitive 
drum through engagement between said hole 
and said projection; and 
a cartridge side grounding contact electrically 
connected with said electrophotographic pho- 
tosensitive drum for electrically grounding said 
electrophotographic photosensitive drum when 
said process cartridge is mounted to the main 
assembly of said apparatus, said cartridge side 
grounding contact being provided on said pro- 
jection so as to be electrically connectable with 
said main assembly side grounding contact. 

2. A process cartridge according to Claim 1 , wherein 
said cartridge side grounding contact is disposed 
inside a free end surface of said projection. 

3. A process cartridge according to Claim 1 , wherein 
said cartridge side grounding contact is positioned 
coaxially with said projection. 

4. A process cartridge according to Claim 3, wherein 
said projection is provided on one side of a coupling 
member mounted to one end of said electrophoto- 
graphic photosensitive drum. 

5. A process cartridge according to Claim 4, wherein 
said coupling member includes a shaft portion ro- 



tatably supported on a cartridge frame, a gear por- 
tion for transmitting rotational driving force to a de- 
veloping roller, and an engaging portion for engage- 
ment with said electrophotographic photosensitive 

s drum, wherein said projection is provided at an end 
of said shaft portion, wherein said cartridge side 
grounding contact is coaxial with said coupling 
member, and constitutes a free end surface of an 
electroconductive member which penetrates inside 

io of said coupling member in its axial direction. 

6. A process cartridge according to Claim 5, wherein 
a grounding plate is mounted to such a portion of 
said coupling member as is inside said electropho- 

15 tographic photosensitive drum, and said grounding 
plate includes a hole for permitting penetration of 
said electroconductive member therethrough, a first 
contact portion contacted to said electroconductive 
member, and a second contact portion contacted to 

20 an inner surface of said electrophotographic photo- 
sensitive drum. 

7. A process cartridge according to Claim 6, wherein 
said electroconductive member is of metal, and is 

2S fixed to said coupling member. 

8. A process cartridge according to Claim 6, wherein 
said electroconductive member is of metal and is 
slidable relative to said coupling member. 

30 

9. A process cartridge according to Claim 7 or 8, 
wherein said electroconductive member is of phos- 
phor bronze, stainless steel or steel material plated 
with nickel. 

35 

10. A process cartridge according to Claim 1 or 6, 
wherein said projection is in the form of a twisted 
prism. 

40 11. A process cartridge according to Claim 10, wherein 
said prism is a substantially triangular prism. 

12. A process cartridge according to Claim 1 or 6, 
wherein said projection includes a plurality of radi- 
os ally projected portions. 

13. A process cartridge according to Claim 1 or 6, 
wherein said projection is in the form of a flat plate. 

50 14. A process cartridge according to Claim 1 3, wherein 
said flat plate is substantially triangular. 

15. A process cartridge according to Claim 1 0, wherein 
said coupling member is of polyacetal, polycar- 

ss bonate or polybutylene terephthalate material. 

16. A process cartridge according to Claim 1 , wherein 
said process means includes at least one of a 
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charging member for effecting charging, a develop- 
ing member for developing a latent image formed 
on said photosensitive drum and a cleaning mem- 
ber for removing residual toner from said photosen- 
sitive drum. 

17. A process cartridge detachably mountable to a 
main assembly of an electrophotographic image 
forming apparatus, wherein said main assembly in- 
cludes a motor, a main assembly side gear for re- 
ceiving driving force from said motor and a hole de- 
fined by twisted surface, said hole being substan- 
tially coaxial with said gear and a main assembly 
side grounding contact provided in said hole, said 
process cartridge comprising: 



23. A process cartridge according to Claim 17, wherein 
said process means includes at least one of a 
charging member for effecting charging, a develop- 
ing member for developing a latent image formed 
on said photosensitive drum and a cleaning mem- 
ber for removing residual toner from said photosen- 
sitive drum. 

24. A process cartridge detachably mountable to a 
main assembly of an electrophotographic image 
forming apparatus for forming an image on a re- 
cording material, said main assembly including a 
motor, a driving rotatable rotatable member for re- 
ceiving driving force from said motor and a twisted 
recess or projection having a non-circular cross- 
section and substantially coaxial with a rotation axis 
of said drive rotatable member and a main assem- 
bly side grounding contact provided in said recess 
or on said projection, comprising: 

a rotatable electrophotographic photosensitive 
member; 

process means actable on said photosensitive 
member; and 

a twisted projection or recess provided at a lon- 
gitudinal end of said image bearing member, 
having a non-circular cross-section and sub- 
stantially coaxial with a rotation axis of said 
electrophotographic photosensitive member, 
wherein said projection or recess of said elec- 



(a) an electrophotographic photosensitive 
drum; 

(b) process means actable on said photosensi- 
tive drum; and 20 

(c) a twisted projection engageable with said 
twisted surfaces, said projection being provid- 
ed at a longitudinal end of said photosensitive 
drum, wherein when said main assembly side 
gear rotates with said hole and projection en- 25 
gaged with each other, rotational driving force 

is transmitted from said gear to said photosen- 
sitive drum through engagement between said 
hole and said projection; 

(d) a coupling member mounted to one end of 30 
said electrophotographic photosensitive drum, 
said coupling member including a shaft portion 
rotatably supported on a cartridge frame, a gear 
portion for transmitting rotational driving force 

to a developing roller, and an engaging portion 35 
for engagement with said electrophotographic 
photosensitive drum, and wherein said projec- 
tion is provided on an end of said shaft portion; 

(e) an electroconductive member located coax- 
ially with said coupling member and extending *o 
through said coupling member in its axial direc- 
tion; 

(f ) a grounding member mounted to such a por- 
tion of said coupling member as is inside said 
electrophotographic photosensitive drum, said 45 
grounding member including a hole for permit- 
ting penetration of said electroconductive 
member therethrough, a first contact portion 
contacted to said electroconductive member, 
and a second contact portion contacted an in- 50 
ner surface of said electrophotographic photo- 
sensitive drum; 

(g) a cartridge side grounding contact electri- 
cally connected to said electrophotographic 
photosensitive drum to electrically ground said ss 
electrophotographic photosensitive drum when 
said process cartridge is mounted to the main 
assembly of said apparatus, said cartridge side 



grounding contact being provided on said pro- 
jection so as to be electrically connectable with 
said main assembly side grounding contact, 
wherein said cartridge side grounding contact 
is a free end surface of said electroconductive 
member and is disposed inside a free end sur- 
face of said projection. 

18. A process cartridge according to Claim 17, wherein 
said electroconductive member is of metal, and is 
fixed to said coupling member. 

19. A process cartridge according to Claim 1 7, wherein 
said electroconductive member is of phosphor 
bronze, stainless steel or steel material plated with 
nickel. 

20. A process cartridge according to Claim 17, 18or19, 
wherein said projection is in the form of a twisted 
prism. 

21 . A process cartridge according to Claim 20, wherein 
said prism is a substantially triangular prism. 

22. A process cartridge according to Claim 17, wherein 
said coupling member is of polyacetal, polycar- 
bonate or polybutylene terephthalate material. 
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trophotographic photosensitive member has 
such a dimension and configuration that it can 
take a first relative rotational position with re- 
spect to said recess or projection of said driving 
rotatable member in which relative rotational s 
movement therebetween is permitted, and a 
second relative rotational position with respect 
to said recess or projection of said driving ro- 
tatable member in which relative rotational 
movement is prevented in one rotational direc- io 
tion, while the rotation axis of said driving rotat- 
able member and the rotation axis of said elec- 
trophotographic photosensitive member are 
substantially aligned; 

a cartridge side grounding contact electrically is 
connected to said electrophotographic photo- 
sensitive member to electrically grounding said 
electrophotographic photosensitive member 
when said process cartridge is mounted to the 
main assembly of said apparatus, said car- 20 
tridge side grounding contact being provided on 
said projection or in said recess so as to be 
electrically connectable with said main assem- 
bly side grounding contact. 

25 

25. A process cartridge according to Claim 24, wherein 
said recess or projection of said driving rotatable 
member and said projection or recess of said elec- 
trophotographic photosensitive member are con- 
tacted substantially at three twisted lines. 30 

26. A process cartridge according to Claim 25, wherein 
said three points constitute a substantially equilat- 
eral triangle. 

35 

27. A process cartridge according to Claim 24, wherein 
said projection or recess is provided at one end of 
said coupling member mounted to an end of said 
electrophotographic photosensitive member. 

40 

28. A process cartridge according to Claim 27, wherein 
said coupling member includes a shaft portion ro- 
tatably supported on a cartridge frame, a gear por- 
tion for transmitting rotational driving force to a de- 
veloping roller, and an engaging portion for engage- 45 
ment with said electrophotographic photosensitive 
drum, wherein said projection or recess is provided 

at an end of said shaft portion, and wherein said 
cartridge side grounding contact is coaxial with said 
coupling member and is a free end surface of an so 
electroconductive member extending through said 
coupling member in its axial direction. 

29. A process cartridge according to Claim 28, wherein 

a grounding plate is mounted to such a portion of ss 
said coupling member as is inside said electropho- 
tographic photosensitive member, said grounding 
plate including a hole for permitting penetration of 



said electroconductive member therethrough, a first 
contact portion contacted to said electroconductive 
member and a second contact portion contacted to 
an inside of said electrophotographic photosensi- 
tive member. 

30. A process cartridge according to Claim 29, wherein 
said electroconductive member is of metal, and is 
fixed to said coupling member. 

31 . A process cartridge according to Claim 29, wherein 
said electroconductive member is of metal and is 
slidable relative to said coupling member. 

32. A process cartridge according to Claim 30 or 31, 
wherein said electroconductive member is of phos- 
phor bronze, stainless steel or steel material plated 
with nickel. 

33. A process cartridge according to Claim 24 or 29, 
wherein said projection is in the form of a twisted 
prism. 

34. A process cartridge according to Claim 33, wherein 
said prism is a substantially triangular prism. 

35. An electrophotographic image formation apparatus 
for forming an image on a recording material, to 
which a process cartridge is detachably mountable, 
said apparatus comprising: 

(a) a motor; 

(b) a main assembly side gear for receiving 
driving force from said motor; 

(c) a hole defined by twisted surfaces, said hole 
being substantially coaxial with said gear; 

(d) a main assembly side grounding contact 
provided in said hole; 

(e) a mounting portion for detachably mounting 
a process cartridge, said process cartridge in- 
cluding: an electrophotographic photosensitive 
drum; process means actable on said photo- 
sensitive drum; and a projection engageable 
with said twisted surfaces, said projection being 
provided at a longitudinal end of said photosen- 
sitive drum, wherein when said main assembly 
side gear rotates with said hole and projection 
engaged with each other, rotational driving 
force is transmitted from said gear to said pho- 
tosensitive drum through engagement between 
said hole and said projection; and a cartridge 
side grounding contact electrically connected 
with said electrophotographic photosensitive 
drum for electrically grounding said electropho- 
tographic photosensitive drum when said proc- 
ess cartridge is mounted to the main assembly 
of said apparatus, said cartridge side grounding 
contact being provided on said projection so as 
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to be electrically connectable with said main as- 
sembly side grounding contact. 

36. An electrophotographic image formation apparatus 
for forming an image on a recording material, to & 
which a process cartridge is detachably mountable, 
said apparatus comprising: 

(a) a motor; 

(b) a main assembly side gear for receiving io 
driving force from said motor; 

(c) a hole defined by twisted surfaces, said hole 
being substantially coaxial with said gear; 

(d) a main assembly side grounding contact 
provided in said hole; 15 

(e) a mounting portion for detachably mounting 
a process cartridge, said process cartridge in- 
cluding: (a) an electrophotographic photosen- 
sitive drum; (b) process means actable on said 
photosensitive drum; and (d) a twisted projec- 20 
tion engageable with said twisted surfaces, 
said projection being provided at a longitudinal 
end of said photosensitive drum, wherein when 
said main assembly side gear rotates with said 
hole and projection engaged with each other, 25 
rotational driving force is transmitted from said 
gear to said photosensitive drum through en- 
gagement between said hole and said projec- 
tion; (d) a coupling member mounted to one 
end of said electrophotographic photosensitive 30 
drum, said coupling member including a shaft 
portion rotatably supported on a cartridge 
frame, a gear portion for transmitting rotational 
driving force to a developing roller, and an en- 
gaging portion for engagement with said elec- 35 
trophotographic photosensitive drum, and 
wherein said projection is provided on an end 

of said shaft portion; (e) an electroconductive 
member located coaxially with said coupling 
member and extending through said coupling *o 
member in its axial direction; (f) a grounding 
member mounted to such a portion of said cou- 
pling member as is inside said electrophoto- 
graphic photosensitive drum, said grounding 
member including a hole for permitting pene- 45 
tration of said electroconductive member there- 
through, a first contact portion contactedto said 
electroconductive member, and a second con- 
tact portion contacted an inner surface of said 
electrophotographic photosensitive drum; (g) a 
cartridge side grounding contact electrically 
connected to said electrophotographic photo- 
sensitive drum to electrically ground said elec- 
trophotographic photosensitive drum when 
said process cartridge is mounted to the main 55 
assembly of said apparatus, said cartridge side 
grounding contact being provided on said pro- 
jection so as to be electrically connectable with 



said main assembly side grounding contact, 
wherein said cartridge side grounding contact 
is a free end surface of said electroconductive 
member and is disposed inside a free end sur- 
face of said projection. 

37. An apparatus according to Claim 35 or 36, wherein 
said main assembly side grounding contact is a free 
end surface of an electroconductive member ex- 
tended through said gear in a direction of its width. 

38. A process cartridge according to Claim 37, wherein 
said electroconductive member is movable in the 
longitudinal direction, and is urged by an elastic 
member. 

39. A process cartridge detachably mountable to a 
main assembly of an electrophotographic image 
forming apparatus, wherein said main assembly in- 
cludes a motor, a main assembly side gear for re- 
ceiving driving force from said motor and a hole de- 
fined by twisted surfaces, said hole being substan- 
tially coaxial with said gear and a main assembly 
side grounding contact provided in said hole, said 
process cartridge comprising: 

an electrophotographic photosensitive drum; 
process means actable on said photosensitive 
drum; and 

a projection engageable with said twisted sur- 
faces, said projection being provided at a lon- 
gitudinal end of said photosensitive drum, 
wherein when said main assembly side gear ro- 
tates with said hole and projection engaged 
with each other, rotational driving force is trans- 
mitted from said gear to said photosensitive 
drum through engagement between said hole 
and said projection; 

wherein said projection is of an electroconduc- 
tive material for electrical connection with said 
electrophotographic photosensitive drum and 
with said main assembly side grounding con- 
tact to electrically grounding said electrophoto- 
graphic photosensitive drum when said proc- 
ess cartridge is mounted to the main assembly 
of said apparatus. 

40. A process cartridge detachably mountable to a 
main assembly of an electrophotographic image 
forming apparatus, wherein said main assembly in- 
cludes a motor, a main assembly side gear for re- 
ceiving driving force from said motor, a hole defined 
by twisted surfaces, said hole being substantially 
coaxial with said gear, and a main assembly side 
grounding contact provided in said hole, said proc- 
ess cartridge comprising: 

an electrophotographic photosensitive drum; 
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process means actable on said photosensitive 
drum; and 

a twisted projection engageable with said twist- 
ed surfaces, said projection being provided at 
a longitudinal end of said photosensitive drum, 5 
wherein when said main assembly side gear ro- 
tates with said hole and projection engaged 
with each other, rotational driving force is trans- 
mitted from said gear to said photosensitive 
drum through engagement between said hole io 
and said projection; and 
wherein said projection is of an electroconduc- 
tive material for electrical connection with said 
electrophotographic photosensitive drum and 
with said main assembly side grounding con- is 
tact to electrically grounding said electrophoto- 
graphic photosensitive drum when said proc- 
ess cartridge is mounted to the main assembly 
of said apparatus. 

20 

41 . An apparatus according to Claim 39 or 40, wherein 
said projection is provided at an end of a coupling 
member mounted to one end of said electrophoto- 
graphic photosensitive drum, said coupling mem- 
ber including a circular portion rotatably supported 25 
on a cartridge frame, gear portion for transmitting 
rotational driving force to a developing roller, and 

an engaging portion for engagement with said elec- 
trophotographic photosensitive drum, wherein said 
projection is provided to and end of said circular por- 30 
tion. 

42. A process cartridge according to Claim 41 , wherein 
said coupling member is made of an electroconduc- 
tive material with said projection. 35 

43. An apparatus according to Claim 41 , wherein said 
coupling member has an elect roconductive mem- 
ber portion which constitutes a path for electric con- 
nection between said projection and said electro- 40 
photographic photosensitive drum, and an anti- 
wearing material which constitutes said gear por- 
tion. 

44. A process cartridge according to Claim 41, 42 or 43, 
wherein said electroconductive member is of poly- 
acetal containing electroconductive filler, polyphe- 
ny lenesu If one containing electroconductive filler or 
polyamide containing electroconductive filler. 

so 

45. An electrophotographic photosensitive drum, which 
is contained in a process cartridge detachably 
mountable to a main assembly of an electrophoto- 
graphic image forming apparatus for forming an im- 
age on a recording material, said main assembly ss 
including a motor, a main assembly side gear for 
receiving driving force from said motor, and a twist- 
ed hole formed substantially at a center of said gear, 



said hole having a polygonal cross-section, the 
drum comprising: 

a cylinder having a photosensitive layer there- 
on; 

a drive transmission member mounted to an 
end of said cylinder, said transmission member 
including: 

a gear for transmitting driving force to said de- 
veloping roller from said main assembly to said 
developing roller when said process cartridge 
is mounted to the main assembly; 
a shaft provided substantially at a center of said 
gear; 

a twisted projection provided at an end of said 
shaft, wherein said projection receives driving 
force from the main assembly through engage- 
ment between said hole and projection, where- 
in the driving force is transmitted to said photo- 
sensitive drum through the shaft, and is trans- 
mitted to said developing roller through said 
gear; 

a cartridge side grounding contact electrically 
connected with said electrophotographic pho- 
tosensitive drum, said cartridge side grounding 
contact being provided on said projection so as 
to be electrically connectable to the main as- 
sembly side grounding contact. 

46. A drum according to Claim 45, wherein an outer di- 
ameter D1 of said photosensitive drum, an outer di- 
ameter F of said shaft and a diameter C of a circum- 
scribed circle of said twisted projection satisfy: 

D1 > F > C. 

47. A drum according to Claim 45, wherein projection, 
helical gear and shaft are of integrally molded resin 
material. 

48. A drum according to Claim 45, 46 or 47, wherein 
said resin material is polyacetal resin, polycar- 
bonate resin, or polyethyleneterephthalate resin. 

49. A drum according to Claim 45, wherein a spur gear 
is mounted to an end of said cylinder, wherein said 
spur gear functions to transmit a driving force for 
rotating an image transfer roller. 

50. A drum according to Claim 45, wherein said car- 
tridge side grounding contact is disposed inside a 
free end surface of said projection. 

51. A drum according to Claim 45, wherein said car- 
tridge side grounding contact is positioned coaxially 
with said projection. 
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52. A drum according to Claim 51 , wherein said projec- 
tion is provided on one side of a coupling member 
mounted to one end of said electrophotographic 
photosensitive drum. 

53. A drum according to Claim 52, wherein said cou- 
pling member includes a shaft portion rotatably sup- 
ported on a cartridge frame, a gear portion for trans- 
mitting rotational driving force to a developing roller, 
and an engaging portion for engagement with said 
electrophotographic photosensitive drum, wherein 
said projection is provided at an end of said shaft 
portion, wherein said cartridge side grounding con- 
tact is coaxial with said coupling member, and con- 
stitutes a free end surface of an electroconductive 
member which penetrates inside of said coupling 
member in its axial direction. 

54. A drum according to Claim 53, wherein a grounding 
plate is mounted to such a portion of said coupling 
member as is inside said electrophotographic pho- 
tosensitive drum, and said grounding plate includes 
a hole for permitting penetration of said electrocon- 
ductive member therethrough, a first contact portion 
contacted to said electroconductive member, and a 
second contact portion contacted to an inner sur- 
face of said electrophotographic photosensitive 
drum. 

55. A drum according to Claim 54, wherein said elec- 
troconductive member is of metal, and is fixed to 
said coupling member. 

56. A drum according to Claim 54 or 55, wherein said 
electroconductive member is of phosphor bronze, 
stainless steel or steel material plated with nickel. 

57. A drum according to Claim 45 or 54, wherein said 
projection is in the form of a twisted prism. 

58. A drum according to Claim 57, wherein said prism 
is a substantially triangular prism. 

59. A coupling part for transmitting driving force to an 
electrophotographic photosensitive drum and a de- 
veloping roller for developing a latent image formed 
on said photosensitive drum, which are contained 
in a process cartridge detachably mountable to a 
main assembly of an electrophotographic image 
forming apparatus for forming an image on a re- 
cording material, said main assembly including a 
motor, a main assembly side gear for receiving driv- 
ing force from said motor, and a twisted hole formed 
substantially at a center of said gear, said hole hav- 
ing a polygonal cross-section, the coupling com- 
prising: 

a gear for transmitting driving force 



from said main assembly to said develop- 
ing roller when said process cartridge is mount- 
ed to the main assembly; 
a shaft provided substantially at a center of said 
5 gear; 

a twisted projection provided at an end of said 
shaft, wherein said projection receives driving 
force from the main assembly through engage- 
ment between said hole and projection, where- 
to in the driving force is transmitted to said photo- 
sensitive drum through the shaft, and is trans- 
mitted to said developing roller through said 
gear; 

a cartridge side grounding contact electrically 
is connected to said electrophotographic photo- 

sensitive drum, said cartridge side grounding 
contact being provided on said projection so as 
to be electrically connected to said main as- 
sembly side grounding contact to electrically 
20 grounding said electrophotographic photosen- 

sitive drum. 

60. A coupling part according to Claim 59, wherein an 
outer diameter D1 of said photosensitive drum, an 
25 outer diameter F of the shaft and a diameter C of a 
circumscribed circle of said twisted projection sat- 
isfy: 



61 . A coupling part according to Claim 59, wherein pro- 
jection, helical gear and shaft are of integrally mold- 
ed resin material. 

35 

62. A coupling part according to Claim 59, 60 or 61, 
wherein said resin material is polyacetal resin, poly- 
carbonate resin, or polyethyleneterephthalate res- 
in. 

40 

63. A coupling part according to Claim 59, wherein said 
cartridge side grounding contact is disposed inside 
a free end surface of said projection. 

45 64. A coupling part according to Claim 59, wherein said 
cartridge side grounding contact is positioned coax- 
ially with said projection. 

65. A coupling part according to Claim 64, wherein said 
50 projection is provided on one side of a coupling 

member mounted to one end of said electrophoto- 
graphic photosensitive drum. 

66. A coupling part according to Claim 65, wherein said 
55 coupling member includes a shaft portion rotatably 

supported on a cartridge frame, a gear portion for 
transmitting rotational driving force to a developing 
roller, and an engaging portion for engagement with 
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said electrophotographic photosensitive drum, 
wherein said projection is provided at an end of said 
shaft portion, wherein said cartridge side grounding 
contact is coaxial with said coupling member, and 
constitutes a free end surface of an electroconduc- s 
tive member which penetrates inside of said cou- 
pling member in its axial direction. 

67. A coupling part according to Claim 66, wherein a 
grounding plate is mounted to such a portion of said 10 
coupling member as is inside said electrophoto- 
graphic photosensitive drum, and said grounding 
plate includes a hole for permitting penetration of 
said electroconductive member therethrough, afirst 
contact portion contacted to said electroconductive is 
member, and a second contact portion contacted to 

an inner surface of said electrophotographic photo- 
sensitive drum. 

68. A coupling part according to Claim 67, wherein said 20 
electroconductive member is of metal, and is fixed 

to said coupling member. 

69. A coupling part according to Claim 67 or 68, wherein 
said electroconductive member is of phosphor zs 
bronze, stainless steel or steel material plated with 
nickel. 

70. A coupling part according to Claim 59 or 67, wherein 
said projection is in the form of a twisted prism. 30 

71 . A coupling part according to Claim 70, wherein said 
prism is a substantially triangular prism. 

72. A drive transmission part for transmitting driving 35 
force to an electrophotographic photosensitive 
drum and a developing roller for developing a latent 
image formed on said photosensitive drum, which 

are contained in a process cartridge detachably 
mountable to a main assembly of an image forming 40 
apparatus for forming an image on a recording ma- 
terial, said main assembly including a motor, a main 
assembly side gear for receiving driving force from 
said motor, and a twisted hole formed substantially 
at a center of said gear said hole having a polygonal *s 
cross-section; 

the drive transmission part comprising: 
a gear for transmitting driving force from said 
main assembly to said developing roller when so 
said process cartridge is mounted to the main 
assembly; 

a shaft provided substantially at a center of said 
gear; 

a twisted projection provided at an end of said ss 
shaft, wherein said projection receives driving 
force from the main assembly through engage- 
ment between said hole and projection, where- 



in the driving force is transmitted to said photo- 
sensitive drum through the shaft, and is trans- 
mitted to said developing roller through said 
gear; 

a grounding contact for electrically grounding 
said photosensitive drum to the main assembly 
when said process cartridge is mounted on the 
main assembly. 

73. A photosensitive drum, which is contained in a proc- 
ess cartridge detachably mountable to a main as- 
sembly of an image forming apparatus for forming 
an image on a recording material, said main assem- 
bly including a motor, a main assembly side gear 
for receiving driving force from said motor, and a 
twisted hole formed substantially at a center of said 
gear, said hole having a polygonal cross -sect ion, 
the drum comprising: 

a cylinder having a photosensitive layer there- 
on; 

a drive transmission member mounted to an 
end of said cylinder, said transmission member 
including: 

a gear for transmitting driving force 

from said main assembly to said develop- 
ing roller when said process cartridge is mount- 
ed to the main assembly; 
a shaft provided substantially at a center of said 
gear; 

a twisted projection provided at an end of said 
shaft, wherein said projection receives driving 
force from the main assembly through engage- 
ment between said hole and projection, where- 
in the driving force is transmitted to said photo- 
sensitive drum through the shaft, and is trans- 
mitted to said developing roller through said 
gear; 

a grounding contact for electrically grounding 
said photosensitive drum to the main assembly 
when said process cartridge is mounted on the 
main assembly. 
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